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Science, Technology, and Democracy

Michael M. Crow

As you read this foreword, your eyes no doubt focus on the text better than
would have those of our fellow humans from preceding centuries because of the
technological innovations on, around, or in your eyes (glasses, contact lenses,
laser surgery, etc.). Your mind is processing these words in an enhanced way as
well because of your advanced diet of engineered foods and special supplements
and medicines. Your understanding and awareness are enhanced through elabo-
rate learning and information tools on or near your body, not to mention that, if
you are forty years or older as you read this, your very existence is the product of
hundreds of years of human modification of everything around you and all you
put into your body.

It would be a mistake to conjecture that building a better human is something
other than the central objective of the science we do and the policies and re-
sources that drive that science and technology. We are creatures driven to adapt
and survive on a planet of powerful natural dynamics, surrounded by a universe of
even greater forces. These forces and our relationship with them over time have led
us to the point in human history where we have grasped the fact that we are now a
species directing and guiding — in the way that beginners do and often with many
fits and starts — our own physical, social, cultural, and planetary evolution. This is
now occurring at the rate and speed that it is because of conscious decisions to
make our understanding of nature (science) and our adaptation to nature (tech-
nology) one of a handful of the central functions of our society. We do this
through our conscious decision making regarding the resources that we allocate
to this very conscious and focused set of purposeful investments and decisions.

As a consequence, we have reached the point where three questions should be
asked: what are we doing, why are we doing it, and is this the outcome we want?
To address these questions from the perspective of science policy, I will outline
the historical development of some of our core human behaviors. As manifesta-
tions of our human limitations, after all, science policy and its close partner,
technology policy, replicate fundamental aspects of our core needs and desires.

Let me reiterate the central fact that human beings are, at the end of the day,
an adaptive, highly evolved product of dynamic evolutionary forces. As a highly
adaptive species, we have survived and prospered through three distinct evolu-
tionary phases. These evolutionary phases are “natural evolution,” during which
we sought adaptation to our environment with primitive tools; “adaptive evolu-
tion,” which represents our movement through intensive development and use of
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tools to enhance our well-being; and, most recently, “self-directed evolution,”
during which we have achieved the capacity to shape not only the outcomes in
our environment and, thus, indirectly ourselves but also to directly shape our
organisms through self-enhancement.

Throughout human history, the coevolution of humans with other species and
our adaptation to those other species, as well as to the circumstances of the physical
systems around us, have been a principal driver, if not the principal driver, of
who we are. It is a defining characteristic that we work to build a better environ-
ment around us. “Better,” of course, is a term that is subject to definition, but it is
nevertheless the case that, as a species, we have worked to adapt so that we
might survive. In fact, for at least the past 150,000 years, we have been shaping
tools to better master our environment. Our tools may have been those to con-
quer animals for food or to allow us to stay warm when it was cold or to walk
longer distances than our natural bodily systems would permit, but, in any event,
we have been working for at least 150,000 years to advance every possible me-
chanism to help us shape and master our environment and our individual body’s
relationship with that environment. In this period of seemingly natural evolution,
we learned to adapt more quickly than most, if not all, other species, and we
learned to modify ourselves as necessary for prolonged journeys and unexpected
encounters with highly diverse ecosystems. This unique characteristic of humans
rests at the heart of even our present science and technology policy design.

During the past ten thousand years, we have moved from being driven more in
a natural evolutionary environment to what I call an “adaptive evolutionary envi-
ronment” where we have been engineering animals, plants, and environments for
our benefit in every possible way. Very little that we discovered in nature has
been left unaltered by us either as a result of purposeful actions, accidental en-
counters, random acts, or pure stupidity. In any event, we have shaped for at
least ten thousand years everything around us in a way that has enhanced our
capacity to survive as well as our increasingly dominant role as a species on this
planet. Within this context and further back than anyone can fully understand or
document, technological advance has been inextricably correlated with our social
and, to some extent, even physical evolution, serving as a chief determinant and
driver of our progress as a species. During these past millennia, our technologi-
cal experimentation has allowed us to establish an adaptive evolutionary plat-
form for human enhancement that has allowed us to shape our outcomes and our
destinies. Our most basic technologies — one need only imagine the most primi-
tive canoes formed from hollowed-out tree trunks — have given us speed of
movement, access to food and shelter, and an ability to protect our bodies and
project ourselves across seemingly impassable barriers.
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For no more than the past few hundred years, a new force has projected humans
into a realm of previously unimaginable adaptive evolution. This force is science.
Through our progressively more sophisticated and intricate understanding of
nature during these past few centuries, our increasingly successful adaptation to
the natural systems in which we are embedded has intensified our capacities for
further self-enhancement. Evolutionary forces driven only by natural systems
have become heavily complemented by enhanced competition among humans
and between human societies. Through modern science, a range of industrial,
military, social, and cultural competitions has been stimulated, which have pro-
duced dramatic differences in the relative adaptive success of societies around
the globe. These differences are often attributed to the advancement of science,
at least before the last few decades, and are also a consequence of the fact that
organized science, in its early stages prior to World War 11, outlined and empo-
wered our ability to leap from an adaptive species to a self-directed species. With
progress in scientific understanding, we learned how to control microorganisms
harmful to humans, for example. We developed new tools to enhance human
performance, such as extensions of our body that could hurtle us through the
atmosphere at high rates of speed and simulate the functions of birds in terms of
our ability to move up and down from a stationary location. In this sense, science
empowered our capacity for high-speed, self-directed evolution.

Unfortunately, the culmination of our awakening as a species to the potential for
self-directed evolution and thus self-determinative fate, I think, can be attributed to
the scientific design and technological deployment in the mid-1940s of weapons of
mass destruction. The weapons themselves, the processes by which they were
conceived and developed, and the outcome of their use fueled the assumption,
still widely prevalent in American culture and politics, that through science we
could achieve nearly anything. Science could preserve us in competition against
our enemies, as well as ensure the fulfillment of anything we might conceive.

It was, in fact, at this moment nearly seventy years ago, corresponding with
the publication of the report “Science: The Endless Frontier,” by Vannevar Bush,
and the institutionalization of a fundamental national science policy, that we
observe the transition from the basic operating realm of adaptive evolution to the
early stages of self-directed evolution. In this sense, the period of the past seventy
years marks a unique inflection point in our trajectory as a species. During these
decades, large-scale public investment in science and technology corresponds to a
drift toward systematic, societal-level, self-directed evolution. The basic premise
for American science policy was established in the Bush report with its implicit
promise that, if science was sufficiently funded, it would provide for the health
and well-being of the population, extension of life for the infirm and aged, and
defense of the nation by any means necessary against all threats.
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As a consequence, American democracy has produced a science policy that in
the past seventy years has outlined objectives such as the following for the
science-and-technology community:

(1) Enhance the quality of life for everyone.

(2) Defeat cancer, a particularly daunting challenge because it is a natural evolu-
tionary process driven by complex behaviors and species interactions.

(3) Render soldiers less destructible and ensure military dominance.

(4) Exert force and project power without risking individuals.

(5) Transform energy and water systems to renewable and human-controlled
functions, no longer reliant on the natural systems of the earth.

These objectives are, in fact, identical to those that have motivated humans for
the past few thousand years. We adapt to enhance our survival and success as a
species. Only now, however, humans are empowered by a rapidly moving science
seemingly capable of addressing literally any challenge. It is very difficult even to
characterize the scale of the impact of science on human society during the past
seven decades. As we negotiate the transition from an adaptive to a self-directed
evolutionary species, we are engaged in scientific activities and technological
advances that can alter who we are, how we act, how we adapt, and thus how we
continue to evolve.

In an effort to understand the trajectory that led us to acquire the potential for
self-directed evolution, we may be inclined to retrace our footsteps in the remote
past. In my estimation, however, the answers are more likely closer at hand. I
would argue that our capacities for self-modification or even the creation of new
life forms are natural outcomes derivative of the core driving principle of our
species: adaptation. American democracy, which has among its fundamental
design parameters a focus on providing for life, liberty, and the pursuit of happi-
ness, epitomizes this imperative for adaptation. In this sense, while our collective
energy and resources are necessarily heavily focused on our own continued evo-
lutionary success through adaptation, our adaptation in a democracy inherently
seeks to provide for the pursuit of happiness of all in a society of hundreds of
millions of individuals.

The result of this alignment of interests is a national science enterprise focused
on a cultural outcome — the pursuit of happiness — without full consideration of
the impacts of science-enabled, self-directed evolution. We are already con-
cerned about the impacts that adaptive evolution has had on our relationship with
the planet, not to mention the fact that the past few hundred years of science-and-
technology outcomes have produced both enormous socioeconomic benefits and
challenges. We may well then consider how self-directed evolution empowered by
science may produce significant social and cultural instabilities going forward.
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Just as in all evolutionary dynamics, steps forward or backward require further
and still-more elaborate adaptation. When pondering human transformation and
enhancement in this context, one can either be chagrined or assured that science-
and-technology policy in its present simplistic stage can only guarantee that our
focus will be on adaptation.

Presently under consideration is a range of investments in nanotechnology,
synthetic biology, geo-engineering, and other areas that will lead either to the
modification of natural systems to our benefit or our own self-modification in
order not to be subject to natural forces. This is the basic and fundamental pur-
pose of the present articulation of national science-and-technology policy, at
least in the United States. So, then, what is, in fact, the question regarding trans-
humanism and science-and-technology policy? Transhumanism as a concept is
empowered by the outcome of seventy years of focused science, preceded by
hundreds of years of organized science, preceded by thousands of years of purpose-
ful adaptation and hundreds of thousands of years of natural adaptation. How is
it that we have some desire now to think that, in fact, we are not who we are? We
are an adaptive evolutionary species capable of modifying ourselves so as to
enhance our adaptation. This said, we must begin the serious consideration of
what outcomes we seek from our science-and-technology investments. What
kinds of social, cultural, and economic outcomes would we like to see as a result
of our scientific investments? At present, [ am of the view that our outcome logic
is comprised of only three or four parameters, which have not been robustly
considered or designed, whereas the much broader outcome logic we require
would include perhaps dozens of parameters that are robust in their character and
thoughtful in their design.

As we as a species move further down the self-directed evolutionary path,
guided as we are by our national science policy, which is itself necessarily and
incontrovertibly a product of human nature, we must think through the conse-
quences of our nature and what it means to be empowered with scientific capa-
bilities that allow us to direct further change and even to contemplate transforma-
tion of the very essence of who or what we are. In a sense, | think that we are
approaching the moment in our own evolution when we have to make some
assessment about whether we even want the self-directed evolutionary capabili-
ties that we now have acquired. These allow us, after all, to produce certain out-
comes. Or perhaps we may wish to operate in accordance with the basic mechan-
isms of evolutionary change as a force for natural selection and adaptation only.
These are challenging questions but ones that, because of the speed of scientific
advancement, the capabilities associated with technological innovation, and their
impacts on who and what we are, merit the kinds of discussions that this book
intends to initiate.
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As your mind processes these words on this page, please note that I am writ-
ing this surrounded by an artificial atmosphere as my body rests in a metal object
traveling at more than 500 miles an hour across more than 2,500 miles while I
am connected via satellite to the Internet watching the news about a group of
scientists reengineering the gut of a mosquito to produce an engineered insect
that can kill off mosquitoes that carry the malaria virus. In this sense, I am not
exactly sure what kind of human I am or how my life has been modified, but I
am certain that there is increasingly less that is similar on a day-to-day basis
between me and my ancestors of fifty thousand years ago.
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Recombinant Innovation
Creative Hybrid Zones in the Adaptive University

Quentin Wheeler

Alea iacta est." Academia has initiated changes that will almost certainly reshape
our universities in ways that were unforeseeable a generation ago. The well-
rehearsed, narrow disciplines that many of us were educated within no longer
seem up to the challenge of confronting many of the problems facing society.
The size, complexity, and tempo of many existing, emerging, and foreseeable
problems are simply beyond the capacity of business-as-usual to solve.

The twentieth century seems to have accentuated the problems attached to
specialization. A multiplication of academic departments and ever more narrowly
circumscribed specializations resulted in a proliferation of intellectual silos be-
tween which communication was close to nonexistent. At least in the sciences, there
was a tacit assumption that this narrowing was a good thing, a harbinger of in-
creased precision and depth of knowledge. The experimental method, drilled into
every science student, stresses the virtues of controlling as many variables as pos-
sible, and the analogy at the discipline level was clear. We literally were learning
more and more about less and less, and not always about the right things:

There is absolutely no a priori reason to expect that what we can know is what we most need

to know. Science uses disciplinary organization to recognize and focus on questions that can

be answered. Disciplines, in turn, are separated by methodology, terminology, sociology, and

disparate bodies of fact that resist synthesis. Although disciplinary specialization has been the key

to scientific success, such specialization simultaneously takes us away from any knowledge of the
whole. (Crow 2007, 31)

I suspect that physics played an unintended, but nevertheless leading, role in all
this. Even long after physics had moved beyond reductionism and recognized the
importance of emergent phenomena associated with increasing complexity, other
branches of science stayed the course. It remains seductive to believe that even
the most complex problem can be solved by atomizing it into its smallest parts,
resolving each, and then just putting them back together again. It is seductive,
but it is wrong. In many cases, the problem is greater than the sum of its parts,
and it is increasingly clear that a much richer understanding of complexity will
be required for success.

1 I thank Hava Tirosh-Samuelson and Kenneth L. Mossman for inviting me to write this paper
and for Tyna Chu for typing the final draft.
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In the context of scientific practice, I am using the term reductionism to refer
to the assumption that relatively complex problems in one discipline may be
ultimately understood by breaking them down into components that are the sub-
ject of study of another discipline (Sarkar 1992). In biology, for example, it is
currently fashionable to suspect that molecular genetics (sequencing genes) will
offer explanations for complexity in organisms, whether cancer or bird songs,
and that the mechanisms of genetic information will ultimately be understood in
terms of the chemistry of nucleic acids, and these, in turn, by the laws of physics.
There is ample reason, of course, to suspect that this is not so. Anderson de-
scribed the proposition that parts could be reassembled to explain the whole as
the constructionist hypothesis that, as he explains, “breaks down when con-
fronted with the twin difficulties of scale and complexity” (1972, 393). He con-
tinued to explain that “at each level of complexity entirely new properties ap-
pear, and the understanding of the new behaviors requires research which I think
is as fundamental in its nature as any other.” A similar explanation was offered
for the failure of reductionism in ecology by Levins and Lewinton (1980, 76):

The reductionist myth of simplicity leads its advocates to isolate parts as completely as poss-

ible and study these parts. It underestimates the importance of interactions in theory, and its

recommendations for practice (in agricultural programs or conservation and environmental

protection) are typically thwarted by the power of indirect and unanticipated causes rather
than by error in the detailed description of their own objects of study.

In spite of such warnings, reductionism remains alive and well. Sequencing the
human genome was an important symbolic milestone for biology. Cracking the
genetic code represents one of the great advances in exploring evolutionary
processes since Charles Darwin. Many of the most exciting benefits of our new-
found DNA sequencing abilities, however, lie ahead, such as the promise of
personalized medicine and unraveling the details of evolutionary developmental
biology. Sequencing, however, is not the answer to every interesting question in
biology.

In arguing against the reductionist paradigm, I do not mean to imply that phe-
nomena are immune to the laws of nature. Schrodinger (1944) addressed such
apparent contradictions between laws of physics studied in comparative simple
systems and behaviors of complex living systems and, in so doing, foreshadowed
later breakthroughs in molecular biology (Dronamraju 1999). Without denying
that emergent phenomena are ultimately explained by known (or knowable)
physical laws, it remains that different disciplines may be the right “tools” to
confront different questions. To fully understand genes, for example, we could
address questions of interactions of atoms within molecules using physics, bond-
ing among nucleic acids using chemistry, or the spread of a mutation in a species
using population genetics. The lesson in this simple observation is that multiple
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disciplines are required to fully understand a complex system at all its levels of
organization and that the number and combination of disciplines needed depend
on the level at which a question is asked.

Nelson (2005) has drawn a parallel between views held by many paleontolo-
gists in the 1920s and those of contemporary molecular systematists. In each
case, there is an unwarranted belief that their data source is so special that it
reveals the truth of evolutionary history. In each case, that belief is wrong. Every
interesting question in biology cannot be reduced to its molecular level. Evi-
dence is growing that epigenetic factors are important in the expression of many
complex features in humans and other species. And it is doubtful that we will
ever be able to predict complex attributes such as a rhinoceros horn or a cycad
inflorescence from sequence data alone. Even if we could, it is not clear that this
would be an entirely desirable thing. There is great beauty, inspiration, and won-
der to be gleaned from nature in its full grandeur and complexity. Sequencing
devices have the potential of driving a technological wedge between biodiversity
and its admirers that could ultimately reduce the public will to conserve species
(Larson 2007).

Another stunning example of reductionist thinking in biology is so-called
DNA barcoding. The idea is appealing. Sequence one short segment of one arbi-
trarily chosen gene, about 650 base pairs, and identify any species as easily as
scanning the barcode on a carton of milk. Using molecular markers to identify
species is a useful technique, of course, with both scientific and practical applica-
tions (Will et al. 2005). For example, there was an exposé that revealed restau-
rants serving fish to diners that were not the species advertised (Hotz 2009). As it
turns out, this marker method only works at a high level of dependability when
the “universe” of possible species is established and a library of known DNA
sequences exists against which an unknown sequence may be compared (Little
and Stevenson 2007). Unfortunately, 90 percent of the species on Earth remain
unknown to science, and most of the 10 percent that are known (about two mil-
lion species) have yet to be sequenced. To make matters worse, impressive
progress in making species-testable theories about evolutionary history is tossed
out by this so-called barcoding (Wheeler 2005). It simply uses average genetic
distance values to arbitrarily say whether something is a species. Such simplistic
ideas about distances mirroring evolutionary relationships were tried in the
1970s for anatomical data and failed spectacularly.

Truly understanding species is a far more complicated and interesting proposi-
tion. It involves comparisons of hundreds of characters across thousands of spe-
cimens collected from every population possible. It involves detailed studies of
anatomy and turning to ontogeny (development) and molecular data when neces-
sary to interpret those structures. Behavior yields another rich source of data.
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Think about katydid songs, spider webs, or termite-nest architecture. Ecological
interactions add another layer of interest: is a species a predator, herbivore, or
detritivore? Biochemistry opens yet another avenue of information. Think of the
toxins in a bee or jellyfish sting. Even if 650 base pairs could identify species, it
would be a rather anemic view of biodiversity. Our curiosity about the world
dictates not that we be able to identify and count its species but that we learn
about them in intimate evolutionary detail. Biodiversity is also biocomplexity, and
to know it, we must creatively draw upon a great many approaches and synthesize
their inputs so as to begin to reveal the whole. Biologists, unfortunately, cling so
tightly to their narrow specializations that many have not admitted that historical,
nonexperimental fields even have a contribution to make (Wheeler 2004).

Toward the Postreductionist University

What will the university of the future look like? There is no single answer to that
question, just as there is no single mission for the university. Those seeking to
specialize in undergraduate liberal arts education or advanced technology, for
example, may not look exactly like a comprehensive or Research 1 university,
nor should they. Similarly, the university recruiting exclusively students in the
top 5 percent of their graduating class will necessarily look different from one
admitting students from the top 50 percent of their class. They must each define
and attain success on their own terms. That said, there is a trend that seems des-
tined to fundamentally shake up the long-established order of disciplines and
departments in many, if not most, universities of tomorrow: transdisciplinarity.
The idea of transdisciplinarity is far from new. The intersection of what we now
think of as distinct disciplines in well-educated minds was a benchmark of the
Renaissance. What is new, I suggest, is a heightened appreciation for and delibe-
rate organizational steps to encourage transdisciplinarity in the American univer-
sity following on the twentieth-century compartmentalization of discovery.

For me, transdisciplinarity can be thought of in two basic forms. First is the
individual who learns to think beyond her own discipline in search of connec-
tions to, and solutions from, other disciplines. Many successful examples of
thinking outside the box involve this kind of reach into other, often unexpected,
fields for answers. Engineers and architects in Harare, Zimbabwe, for example,
looked to entomology to save energy costs in a large office building. Australian
termites that maintain near-constant temperatures within their nests while the
temperatures outside swing widely were studied and emulated. The result? A
building that uses passive air circulation to consume 90 percent less energy than
most buildings its size (Atkinson 1995). Second is a team that is transdisciplinary,
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drawing its members from whichever and however many disciplines are appro-
priate to tackle a difficult, large, or complex challenge. A conspicuous twentieth-
century example is the Manhattan Project that, from 1942 to 1945, assembled
nuclear physicists, mathematicians, computer scientists, chemists, metallurgists,
and others to make rapid progress in confronting an extraordinarily complex set
of questions. The first requires an individual to know enough about other discip-
lines to at least retrieve and accurately interpret information from other fields.
The information age has made this radical departure from single-discipline edu-
cation increasingly feasible, as the scholar is educated to take advantage of po-
werful search engines and the vast quantity of information available in digital
form and to assemble and synthesize diverse sources of information on demand
to create integrated knowledge. This unprecedented open access to information
and knowledge will enable neo-Renaissance scholars in the twenty-first century
to attain unprecedented transdisciplinarity. The danger, of course, exists in what
I call “undisciplined thinking.” Scholars who are educated superficially in sever-
al disciplines may lack the deep, nuanced understanding of someone who has
specialized in one discipline and has thereby mastered its history, aims, episte-
mology, and practices at the highest levels in her critical thinking. I have pub-
lished conjectures about the history of my discipline that I believe explain some
current issues in the field (Wheeler 2008), but to a scholar educated to specially
think as a historian, my claims and methods would not begin to measure up as
serious history. They are more akin to informed conjecture than proper historical
analysis.

The advantage of a team approach to transdisciplinarity is that you need not
sacrifice the deep knowledge and excellence that comes with specialization.
Instead, you bring together all the experts needed to see a problem from all rele-
vant angles and work together to find solutions. For such transdisciplinary teams
to truly function well, we need to educate students to be comfortable and adept at
talking across discipline boundaries, willing to pick up jargon, and tolerant of
methods, assumptions, and traditions that are unfamiliar to them and that may, at
first glance, seem to violate all that they use to judge the quality of work in their
own field. Using my field as an example, taxonomy stands apart from nearly all
other subdisciplines of biology in that it is comparative, descriptive, historical,
and nonexperimental. Over a period of 250 years, taxonomy has developed a
very rigorous epistemology such that its “descriptions” are today sets of explicit,
testable theories and its work in character analysis, phylogenetics, classification,
and species exploration are all hypothesis-driven (Nelson and Platnick 1981). All
the same, many contemporary biologists see taxonomy as voodoo science only
because it is nonexperimental. As a result, conservation biology, our understanding
of ecosystems, and our responses to the biodiversity crisis all suffer because
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many ecologists, behaviorists, geneticists, and molecular biologists have never
bothered to learn what epistemic assumptions make good taxonomy good and,
thus, exclude a critical body of knowledge from their own work (Wheeler 2004).

Transhumanism is another paradigmatic example of a massively complex
challenge. What does it mean to be human? How far can we go in genetic engi-
neering and biomechanical enhancement before we have crossed a line we may
not wish to cross? The film Avatar offers one scenario in fantasy fiction where
our consciousness and emotions are intact even while leading a virtual physical
existence through a high-tech surrogate body. The ultimate in cosmetic “surgery,”
such technology could enable me to look like Cary Grant while keeping all my own
experiences and thoughts. (On second thought, I may reconsider my objections
to the idea.) The implications, however, are so far-reaching that it is difficult to
grasp the questions and complications, much less the “right” answers. Exploring
transhumanism will require expertise from psychology, philosophy, religious stu-
dies, history, biology, and engineering, among other fields. As chapters in this vo-
lume attest, these are not hypothetical questions. The technology is heading at us
fast, and the ethical, moral, and practical ramifications are coming just as rapidly.

We are information-rich beyond the conception of any previous generation.
Most of that information, not to mention data, is never incorporated into knowledge
(Ackoff 1989). The same can be said of our knowledge that, while advancing in
leaps and bounds, seldom leads us to wisdom. Yet many challenges facing us,
including transhumanism, call for wisdom. We have ample information that
ecosystems are rapidly changing in response to climate and spreading human
populations, knowledge that our welfare ultimately depends on ecological ser-
vices, yet we lack the wisdom to assure that environments are sustainable. We
have incontrovertible information that species are going extinct faster than we
are discovering and describing them, we have knowledge that Earth is probably
the only planet on which we can deeply explore evolutionary history, yet we lack
the wisdom to complete a simple inventory of species to assure evidence of evo-
lution is preserved for future generations.

Creativity Hybrid Zones

Transdisciplinary teams operate in creative intellectual spaces at the overlap of
two or more disciplines. The advantage of working in such “creativity hybrid
zones” is that the data, information, knowledge, and wisdom of well-established
disciplines are brought together, compared, synthesized, integrated, and, most
importantly, challenged, while being woven into creative new solutions. Because
experts are assembled from disciplines, there is no dilution of the excellence or
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integrity of each participant's special contributions, yet its full potential is laid
open to the aims of the team.

The idea of combining discovery and teaching in the university was a part of
Thomas Jefferson's vision for founding the University of Virginia, and Johns
Hopkins made a leap forward in the evolution of the research university in
America (Cole 2009). Disciplines developed, in part, in response to society's
need for solving problems, whether it was the rise of entomology in the agricul-
ture colleges of Land-Grant universities in the nineteenth century or physics
departments caught up in the theoretical and experiment possibilities unleashed
by the Manhattan Project. I agree with Rhodes (2001) that the single most impor-
tant word to describe the university is “community.” The fragmentation of com-
munity is as much the problem as the divergent specialization of disciplines. If
faculty and students interacted routinely across the disciplines, overcoming the
current barriers to complex problem solving would be much easier.

The most innovative universities will escape the academic-unit provincialism
that limits their creativity today. But in so doing, they will be confronted by
countless problems that are the legacy of the well-worn traditional order. Com-
peting for grants, receiving recognition for teamwork during promotion and
tenure, and accumulating a curriculum vitae comprised in whole or part by coau-
thored papers are a few examples of the challenges facing faculty. Learning to
communicate across majors, cultivating a genuine tolerance of and interest in
“other” approaches, recognizing the value of seeing problems from diverse pers-
pectives, and feeling comfortable as a member of a transdisciplinary learning
community are among the challenges facing students.

In one possible idealized future university, we might see faculty in near-
constant motion, organizing and reorganizing themselves as interests change,
discoveries are made, problems are solved, and new issues present themselves.
In the real world, the very real need to value and nurture social interactions and
trust, occupy and manage specialized spaces like laboratories, educate students
well grounded in the knowledge and principles of a discipline, and establish
administrative structures to maintain some level of order and resource flow sug-
gests that we may require departments and institutes, even if only ephemeral
ones. This is one area where cyber-infrastructure and ever more life-like means
of visual and auditory communication may help bridge the gap between optimal
adaptation and chaos. It seems likely that some organizational structure more or
less resembling academic units will remain but can be augmented by virtual
teams (perhaps, more properly, teams working in cyberspace) and flexible com-
mon spaces where temporary teams can come together where physical collabora-
tion is called for.
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Not So Fast

The potential benefits of transdisciplinarity and of collaborative teams uniting
the strengths of varied approaches seem plausible, if not inevitable. What, on the
other hand, are dangers associated with such holistic approaches to problem
solving? A few spring immediately to mind.

Undisciplined thinking. We have already mentioned the danger of too little
specialization: that the very strengths we seek to tap into from diverse disciplines
are lost in a homogenization of education and scholarship. This is a very real danger.
Transdisciplinarity holds promise only in proportion to the excellence of disciplines
that are represented in collaborative studies.

Dominant partner. Another possibility is that each discipline retains its identi-
ty and inherent strengths but is overshadowed by one dominant disciplinary
partner in a team. Instances of disdain for “other” disciplines are commonplace
on campus. Scientists in particular are guilty of dismissing the humanities or
social sciences as too “soft.” This intolerance was famously expressed by the
Nobel Prize-winning atomic physicist Ernest Rutherford who said that all
science is either physics or stamp collecting.

Education. No risk is higher than that of educating the next generation of
practitioners of the disciplines. During a doctoral thesis is most often not the
time to aim for the breadth of transdisciplinarity. In the few short years of such a
study, it is impossible to truly master more than one or possibly two disciplines.
What should be stressed now is a combination of educating young experts with
the best of received knowledge, epistemology, and practice of the past with an
attitude and the skills associated with being a good partner and team member.
We are educating today the first generation of students many of whom will be
expected to be collaborative rather than simply working in isolation or with like-
trained colleagues. Because we are wisely moving toward transdisciplinary de-
partments and schools, a much greater responsibility is vested in faculty. Just as
in the university of the Middle Ages, where one or two faculty in any particular
field carried the responsibility of assuring that students learned their discipline to
its highest levels of excellence, so in the future a specialist embedded in a di-
verse unit will carry the burden to mentor and teach students to the same high
levels as traditional departments.

Losing balance between basic and applied scholarship and research. Even
with the hope that transdisciplinary teams will prove to be more than the sum of
their experts, it will remain that solutions to problems will be constrained by the
availability of fundamental studies. It is the basic, curiosity-driven discovery
process that opens whole new possibilities for problem solving. Industry has a
self-interest in solving problems of the here and now but very little incentive to
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support fundamental research. Even when fundamental work is successful, any
practical applications for new knowledge may take decades or longer to be
found. Only the university can recharge the well of possibilities. This is a unique
challenge to the university to attain a balance between curiosity-driven studies
and practical solutions obviously relevant to society.

Conclusion: Recombinant Innovation through Adaptation

One promising model for the research university of the future is a dynamic,
adaptive, constantly reorganizing environment of learning and discovery. Faculty
members will not expect to spend their entire career in one academic unit but
rather to find themselves in various departments, schools, and research centers,
as challenges and opportunities dictate. Over a lengthy career, however, a faculty
member will accumulate a rich set of colleagues and associations such that it
becomes ever easier to know where to turn for insights from diverse perspectives.
All the while, this hypothetical professor of tomorrow is attracting and educating
graduate students in her specialization while at the same time demonstrating by
example how to be a reliable member of a diverse team.

Faculty and whole academic or research units will combine to tackle a major
problem, dissolve their association after a suitable period of time, and then re-
combine to meet another challenge, and so forth, over and over again. Creative
hybrid zones will thus be defined, dismissed, and defined. With each new crea-
tive hybrid zone will come new emergent possibilities for the future.

This trend also challenges the liberal arts. The traditional liberal arts remain as
critically important as ever, but the well-educated man or woman of the twenty-
first century will be expected to have mastered additional competencies such as
those of technology and effective teamwork. The narrow and petty differences
often seen among disciplines across the liberal arts and sciences must give way
to the greater potential for respect, tolerance, and open-mindedness among the
disciplines. The urgent need to confront truly complex challenges, from tran-
shumanism to sustainable eco- and urban-systems, will be the catalyst that drives
transdisciplinarity. If universities are wise, they will seize the opportunity to
become more adaptive and flexible to create and benefit from creative hybrid
zones only possible with the intellectual breath of such institutions.
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New Perspectives on Transhumanism

Hava Tirosh-Samuelson and Kenneth L. Mossman

Transhumanism in Historical Perspective

Technology is transforming human life at a faster pace than ever before.' The
convergence of nanotechnology, biotechnology, robotics, information and com-
munication technology, and applied cognitive science poses a new situation in
which the human has become a design project. The new technologies allow for
new kinds of cognitive tools combining artificial intelligence with interface
technology, molecular biology, and nanotechnology; genetic enhancing of hu-
man mental and physical capacities; combating diseases and slowing down the
process of aging; and exercising control over desires, moods, and mental states.
Due to genetic engineering, humans are now able not only to redesign them-
selves, presumably to get rid of various limitations, but also to redesign future
generations, thereby affecting the evolutionary process itself. As a result a new,
posthuman phase in the evolution of the human species will emerge in which
humans will live longer, will possess new physical and cognitive abilities, and
will be liberated from suffering and pain due to aging and diseases. In the post-
human age, humans will no longer be controlled by nature; instead, they will be
the controllers of nature. Those who welcome the vision of the posthuman phase
are known as transhumanists.

A full history of the concept of posthumanism and the transhumanist move-
ment is still a desideratum notwithstanding a few attempts (Bostrom 2005; Miah
2008), and the following comments are only a rough sketch necessary to contex-
tualize the subject of this volume. The term transhumanism was coined in 1957
by Julian Huxley (1887—-1975), the grandson of the Victorian Darwinian Thomas
Henry Huxley. For Julian Huxley, transhumanism was another word for what he
named “evolutionary humanism,” namely, the deliberate effort by humankind to
“transcend itself — not just sporadically ... but in its entirety, as humanity. ...
Man remaining man, but transcending himself, by realizing new possibilities of
and for his human nature” (Huxley 1957, 17). Huxley’s views were quite similar
to the ideas of the psychologist Abraham Maslow, the leader of the Human Po-
tential Movement, who coined the word metahuman to discuss how the self-
actualizing person will be able “to go beyond the merely human” and become
divine or godlike (Maslow 1971, 274).

1 A version of this section appeared in Tirosh-Samuelson (2011, 15-29).
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Julian Huxley was a close friend of John Burdon Sanderson Haldane (1892-
1964) and John Desmond Bernal (1901-1971) who, during the 1920s, advocated
many views that would become standard features of contemporary transhuman-
ism: the belief in the ongoing progressive evolution of the human species; the
advocacy of genetic engineering (then known as eugenics) for the betterment of
the human condition; the replacement of religion by science as the arbiter of
truth; the expansion of human cognitive capacity by means of human interven-
tion; and the unbound faith in the ability of science and technology to manufac-
ture a perfect future. This ambitious program for the betterment of humanity,
however, suffered a deep set back because of the Nazis’s pernicious use of eu-
genics and the horrors of World War II. The goal of creating a new and better
world through a centrally imposed vision was invalidated, and the eugenics
movement of the 1920s was discredited. The transhumanist impulse received a
certain boost during the 1940s, especially in England, when cybernetics was
developed by mathematicians and pioneering computer scientists who illustrated
how cognition is possible without a subject, while problematizing the notion that
the brain is an organ of representation (Pickering 1995; Mindell 2002; Husband,
Holland, and Wheeler 2008). The ideal of enhancing humanity was restated due
to these technological developments.

In the 1960s, new optimistic futuristic scenarios about humanity were articu-
lated by science-fiction writers such as Arthur C. Clarke, Isaac Asimov, Robert
Heinlein, Stanislaw Lem, and later Bruce Sterling, Greg Egan, and Vernor
Vinge, who speculated about the new, transhuman future (Hayles 1999; Dinello
2002). From the late 1960s on, the futurist Fereidoun M. Esfandiary, who later
changed his name to FM 2030 (the year denoting the date of his hundredth birth-
day) began to identify “transhumans” as persons who behave in a manner condu-
cive to a posthuman future. At that time, various organizations began to advocate
life extension, cryonics, space colonization, and other scenarios, while advances
in biotechnology, neuroscience, and nanotechnology began to make their mark
(Bostrom 2003). Marvin Minsky (1986, 2006), an eminent artificial-intelligence
researcher, articulated many of the themes of the transhumanist vision, and he
was joined by other famous scientific visionaries and technoutopians such as Ray
Kurzweil (1990, 1999, 2005), Eric K. Drexler (1986, 1992; Drexler and Peterson
1991), Frank J. Tipler (1994, 2007), and Hans Moravec (1988, 1999). These
technoenthusiasts have offered an apocalyptic view in which a rupture, referred
to as “The Singularity,” will bring an end to human existence, ushering instead
an autonomous, artificially intelligent species that will be in competition with
humanity. The new species of Robo-sapiens will supersede Homo sapiens as the
next phase of evolution.

30



In 1999, Hans Moravec, a former director of the Mobile Robot Laboratory at
Carnegie-Mellon University and developer of advanced robots for the military
and NASA, predicted that “before the next century is over, human beings will no
longer be the most intelligent or capable type of entity on the planet” (13). Due
to the continued exponential growth of artificial intelligence, mind machines will
become the next evolutionary step, with organic humans left behind. Moravec
predicts that humans would pass their minds into artificially intelligent robots,
their mechanical progeny. Moravec (1999, 127-62) imagines when and how the
process will take place. In “the short run (early 2000s),” there will be profound
changes in the way we organize labor, wealth, and government. In the “medium
run (around 2050),” the transformation will be even more profound when “ma-
chines capable of policy-making, public relations, law, engineering, and research
will replace telecommuters” (ibid., 137), transforming all aspects of human life
as well as human values. Transhumanism belongs to this middle range, and it is
presented as a “good compromise” to the inevitable confrontation between ma-
chines and biological humans. If indeed humans “make themselves healthier,
more beautiful, stronger, more intelligent, and longer lived” (ibid., 143) then the
inevitable conflict could perhaps be thwarted. For the “long term (2100 and
beyond),” Moravec offers a much more fantastic scenario in which enhanced
humans will leave Earth behind and move into outer space where they will be
eventually replaced by postbiological “Exes.” In this narrative, transhumanism is
no more than a middle-range compromise to an inevitable process in which ro-
bots will replace humans.

In the 1980s, philosopher Max More (whose given name was Max O’Conner)
formalized a transhumanist doctrine, advocating the “Principles of Extropy” for
continuously improving the human condition.” According to More, humans are
but a “transitional stage standing between our animal heritage and our posthu-
man future,” which will be reached through “genetic engineering, life-extending
biosciences, intelligence intensifiers, smarter interfaces to swifter computers,
neural-computer integration, world-wide data networks, virtual reality, intelligent
agents, swift electronic communication, artificial intelligence, neuroscience, neural
networks, artificial life, off-planet migration, and molecular nanotechnology”
(More 2004). For More and other technoenthusiasts (Silver 2002 [1997]; Stock
1993, 2000, 2002; Clark 2003; Bailey 2005), genetic engineering, cloning, and
eugenics will reconfigure select humans into a superior transhuman species and
then, using robotics, bionics, and nanotechnology, will invent a new posthuman

2 Theterm extropy was coined by Max More as a substitute for the more technical term negentropy,
to denote negative entropy. Another spelling of More’s neologism is exotropy, which Kevin
Kelly defines as “the absence of the absence of order” or “the reversal of disorder” (2010, 63).
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species no longer dependent on nature. Humans will, thus, transform themselves
into posthumans, namely, “persons of unprecedented physical, intellectual and
psychological capacity, self-programming, potentially immortal, unlimited indi-
viduals” (More 2004).

In the late 1990s, a group of transhumanist activists authored the “Transhu-
manist Declaration,” stating various ethical positions related to the use of and
planning for technological advances (Bostrom 2003). In 1998, the World Tran-
shumanist Association (WTA) was founded by philosophers Nick Bostrom and
David Pearce; its membership today is about five thousand people worldwide
with several geographically divided chapters and special-interest affiliates. Other
contemporary organizations also play a role in the transhumanist movement — for
example, the Extropy Institute, the Foresight Institute, the Immortality Institute,
the Institute for Ethics and Emerging Technologies, and the Singularity Institute
for Artificial Intelligence, all of which take part in the emergence of a new aca-
demic discipline: Future Studies (Pessig 2008). These organizations and many
others were greatly helped by the communication revolution of the 1980s and
1990s with instant communication worldwide. Indeed, cyberspace is not just a
means to disseminate transhumanist ideas but part and parcel of the transhuman-
ist eschatological and utopian vision.

Transhumanism, however, is not merely a utopian vision by techno-optimists;
rather, the program receives a substantial amount of funding and scientific legi-
timacy from the National Science Foundation by people such as Mihail C. Roco
and William Sims Bainbridge who promote the transhumanist vision under the
banner of “converging technologies” (Roco and Bainbridge 2002). Futuristic
ideas about human physical and cognitive enhancements through human-
machine fusion have been of special interest to the Defense Advanced Research
Projects Agency (DARPA) that has been “working on changing what it means to
be human,” as Joel Garreau (2004, 42) succinctly put it. The technoenthusiasts
who promote transhumanism have considerable control over the decision of how
to spend national financial resources, one reason that they are upset by critics of
transhumanism who challenge these decisions, calling them derogatorily “bio-
Luddites” or “bio-Conservatives” (J. Hughes, 2004, 2011; Agar 2007). The con-
flict between transhumanists and their critics is not just between two tempera-
ments of technoenthusiasts and technophobes, but a conflict about how to use
scarce resources to bring about a certain vision for and of humanity (Hansell and
Grassie 2011).

By the first decade of the twenty-first century, established religions too have
begun to engage transhumanism more seriously, as scholars began to note that
the transhumanist vision of heaven on earth followed by posthuman immortality
has a strong religious dimension, even though transhumanist leaders despise
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traditional religions or religious institutions (Noble 1997). Indeed for the tech-
nological visionary Eric K. Drexler, technology itself is divine, and scientists
have godlike power to structure matter and recreate nature. Whereas some Chris-
tian theologians have been very critical of transhumanism (Waters 2006), others
have been more willing to accept certain aspects of the transhumanist project for
which they proceed to give theological justification (Hefner 2003; Peters 1996,
1997, 2003). The Lutheran theologian Philip Hefner offers a very useful clarifi-
cation about transhumanism when he distinguishes between “upper-case Tran-
shumanism” and “lower-case transhumanism” (Hefner 2009). The former con-
cerns what he considers the fantastic and rather dubious scenarios about the
radical transformation of the human species, whereas the latter denotes the more
ubiquitous and ambiguous use of biotechnology in everyday life. The latter is based
on the belief that “it is natural and good to enhance human mental and physical
abilities, and ameliorate undesirable aspects of the human condition” as well as
the claim that “we need not accept as our destiny the human nature ... with
which we grew in our mother’s womb” (ibid., 166). In 2008, the American
Academy of Religion accorded formal status to deliberations about transhuman-
ism, even though transhumanism does not define itself as a religion (Maher and
Mercer 2009). At least one established religion — The Church of Jesus Christ of
Latter-day Saints —not only endorses transhumanism but has its own transhumanist
variant. In 2006, the World Transhumanist Association voted to recognize the
Mormon Transhumanist Association as its first religious special-interest affiliate.

While the vision of the posthuman ideal state of affairs is generally clear, the
precise meaning of the term transhuman is somewhat vague. For some, the term
is short for “transitional human,” a phase in human evolution from the ordinary
human today to the posthuman of the remote future. Thus, the “transhuman” is a
more evolved being than an ordinary human due to the use of genetic engineering,
psychopharmacology, antiaging therapies, neural interfaces, advanced informa-
tion-management tools, memory-enhancing drugs, wearable computers and cogni-
tive techniques. Since the “transhuman” is an enhanced human, the advocates of
transhumanism like to refer to their vision of humanity as H+ (that is, enhanced
humanity). For others, the “transhuman” does not denote a technologically en-
hanced person but an ordinary person who supports activities that promote the
eventual evolvement of the posthuman. Echoing Julian Huxley, Nick Bostrom,
the leading philosopher of transhumanism, defines transhumanism as follows: “a
way of thinking about the future that is based on the premise that the human
species in its current form does not represent the end of our development but
rather a comparatively early phase” (Bostrom 2003). In this definition, to be a
transhumanist one does not have to be physically enhanced by new biotechnolo-
gies but only share the outlook that affirms the possibility and desirability of
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fundamentally improving the human condition through the use of converging
technologies.

Transhumanism is yet to generate systematic philosophy, although a few at-
tempts in this direction do exist. Simon Young (2005) presents transhumanism as
a unification of science and ethics and positions it as an alternative to academic
postmodernism, religious theism, and radical environmentalism. Against post-
modernists of the academic Left, Young presents transhumanism as a critique of
cognitive skepticism, social constructivism, and cultural relativism. Objective
reality does exist and is independent of human perception, cognition, and appre-
hension; science generates knowledge about objective reality, namely, accurate
and true descriptions of reality outside the human mind that provide humans with
specific courses of action, including those that change objective reality. The facts
about the human condition are indeed real and painful but need not be definitive.
Biology is not destiny because the evolutionary process has given rise to the
complex human brain that now enables humans to intervene in the evolutionary
process and replace it with “designer evolution,” or “controlled evolution.”
Young argues that human consciousness is an “inevitable product of the evolu-
tionary process” (Young 2005, 212) and the predictable outcome of “evolutio-
nary complexification” (ibid., 209). Therefore, human beings not only can inter-
vene and alter the biological facts through designer genes, designer drugs, and a
whole range of enhancement technologies, but humans should do so to improve
the human species.

A different philosophical presentation of transhumanism is articulated by Robert
Pepperell (2003) who defines the “posthuman condition” as an “end of ‘man-
centered’ universe,” an “energetic theory of mind in which human thought,
meaning and memory is understood in terms of the activity of an energy regulating
system” (Pepperell 2003, 100). For Pepperell, transhumanism means the end of
humanism, namely, the “long-held belief in the infallibility of human power and
the arrogant belief in our superiority and uniqueness” (ibid., 171). Although he
concedes that this belief will continue to exist well into the future, he predicts
that humanism will eventually collapse because of its inherent moral weakness,
as noted by feminism, the animal-rights movement, and the antislavery move-
ment. While transhumanism moves beyond the limitation of humanism, its evo-
lutionary perspective is “not limited to genetics, but includes all the parapherna-
lia of cultural and technological existence” (ibid., 152). In the posthuman future,
humans will acquire machine-like enhancements and will be able to exist more
effectively by recognizing “that none of us are actually distinct from each other,
or the world” and that “to harm anything is to harm oneself.” Pepperell’s exposi-
tion of the posthuman condition sees the biomechanical technologies that blur
the distinction between humans and machines as the core of the posthuman age
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and its philosophical implications. Whereas “humanists saw themselves as distinct
beings in an antagonistic relationship with their surroundings, posthumans regard
their own being as embodied in an extended technological world” (ibid.).

Pepperell’s postmodern critique of humanism is shared by other so-called cul-
tural posthumanists such as Neil Badmington (2000, 2003), Elaine L. Graham
(2002), Cary Wolfe (2010), and Andy Miah (2008), who reflect on the interplay
between scientific theorizing and cultural imagination against the background of
several postmodern discourses. These cultural critics do not agree on the mean-
ing of humanism or transhumanism. Whereas for some, humanism means the
promulgation of secularism and scientific rationality, for others, the term denotes
a reactionary notion that “appeals (positively) to the notion of a core humanity or
a common essential feature in terms of which human beings can be defined and
understood” (Soper 1987, 11-12). This notion of humanity has been under severe
assault at least since the mid-nineteenth century with the critiques of Karl Marx,
Sigmund Freud, and Friedrich Nietzsche and the postmodernist philosophers
Jean-Frangois Lyotard, Jacques Derrida, Michel Foucault, Roland Barthes, and
Jean Baudrillard, among others. As a result, in the second half of the twentieth
century in literature, cinema, politics, anthropology, feminist discourse, and
technology studies, the reign of universal human has been called into question
and dismantled philosophically. Searching for a new vision of humanity, the
theorist Donna Haraway has issued the “Cyborg Manifesto” as a postgender,
posthumanist, postmodern, postfamilial, and postnatural reality, blurring tradi-
tional distinctions between humans and animals and between humans and ma-
chines (Haraway 1991; Cf. Dinello 2002, 115, 118). Philosophical reflection
about the “posthuman condition” thus takes place among literary critics, espe-
cially those who study the genre of science fiction in film, literature, television,
and computer games, since science fiction serves as social criticism and popular
philosophy.

The above overview of transhumanism indicates that it is not easy to engage
the subject. Transhumanists do not speak in one voice, and the movement ex-
presses a variety of impulses, which are often at odds with each other. Nonethe-
less, several themes are common to transhumanist discourse: the view of evolving
human nature, the focus on biotechnological enhancement that will exceed ordinary
human physical and cognitive traits, a preoccupation with human happiness that can
be perpetuated indefinitely, a deep concern for longevity and radical life exten-
sion, and a technoutopia of human-machine fusion that constitutes practical im-
mortality. Each of these themes has generated considerable debates, as indicated
by the essays in this volume. This anthology takes transhumanism seriously not
because it is a significant social movement, which it is not, but because the transhu-
manist vision compels us to think about ourselves in light of current technological
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and scientific advances and to reflect on the society in which we wish to live.
The essays in the volume are largely critical of various aspects of transhuman-
ism, while admitting that biotechnology is an important social force that will
continue to transform our lives. The goal of this volume is to inspire conversa-
tion and debate about changes envisioned by advocates of transhumanism so that
we will at least be aware of what is at stake in the processes ahead.

Transhumanism and World Religions

The desire to improve humanity has characterized the religious impulse of hu-
manity: all world religions call on humans to be “better” in light of some ideal
dictated by a certain conception of God. Transhumanism defines itself as a secu-
lar movement, and its main spokespersons are often associated with the current
rise of atheistic critique of religions. Yet, the transhumanist obsession with im-
provement of humanity by means of technology cannot be fully understood un-
less one appreciates how transhumanism secularizes age-old human pursuits of
perfection, characteristic of all world religions. Part I of this volume engages
transhumanism from the perspectives of Western monotheistic religions, espe-
cially Protestantism, Orthodox Christianity, Judaism, and Islam. In so doing, the
essays of Part I expose the utopian spirit of transhumanism, while highlighting
the poverty of the transhumanist imagination. Whereas in traditional religions
human improvement or perfection is couched in ethical and spiritual terms, is
rooted in education and the cultivation of virtues, and requires some interaction
with God (Tirosh-Samuelson 2003, 2010), transhumanism defines the betterment
of humanity primarily in material terms as improvement of the capacities of the
human body. Even when transhumanism speaks about cognitive improvement, it
is the brain rather than the mind that is subject for improvement. But in what
sense do these improvements make humans “better”? The essays in this section
explore how diverse religious traditions can enter a critical conversation with
transhumanism.

In chapter 1, Hava Tirosh-Samuelson discusses the three “prophets” of tran-
shumanism in England during the 1920s — Julian Huxley, J.B.S. Haldane, and
J.D. Bernal. By looking at the development of their thought, their personal rela-
tions, and their most relevant writings, this chapter sheds light on the origins of
transhumanist thought and explores what contemporary transhumanists owe to
these thinkers and where they differ. Since the visionaries of transhumanism
were either members of the Communist Party of Great Britain or sympathetic to
it, their vision for the betterment of humanity concerned the material conditions
of humanity and depended on the involvement of the state in the engineering of
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the human. Contemporary transhumanists tend to be libertarians who endorse
capitalism and the free market, and they rely on funding from private corpora-
tions to implement their vision. Tirosh-Samuelson argues that most of the themes
of transhumanism were fully in place in the 1920s so that contemporary trans-
humanism is less innovative than it may appear. As an ideology of “extreme
progress,” transhumanism attempts to give coherence to the rapid scientific and
technological advances of the past half century.

In chapter 2, Linell E. Cady seeks to get “a handle on the perils and possibili-
ties of transhumanism” by positioning it “within the religious/secular framework
that now deeply structures our imaginative and social worlds.” Examining close-
ly the work of two leading transhumanists — Nick Bostrom and William Sims Bain-
bridge — from the perspective of two leading theorists of religion, Mark C. Taylor
and Charles Taylor, Cady reflects upon the broader narrative framework within
which the transhumanist ideology and movement are located. Cady’s analysis
highlights the extent to which transhumanism extends in a secularized idiom a
form of transcendent religiosity that has deep roots within the Western tradition.
In other words, the transhumanist impulse should be seen as a secularization of
Christian sensibilities and spiritual paradigms, especially the utopian impulse of
Christianity.

Utopian thinking, of course, began in Judaism and can be traced to the preach-
ing of biblical prophets. Engaging transhumanism from a Jewish perspective is
intriguing because Judaism (at least in part) defines membership in the religious
tradition in biological terms and highlights embodiment in Jewish self-definition.
In the premodern world, the inherently embodied nature of Jews was used by
Christian theologians to justify marginalization and exclusion from Western
society, and in the modern period, the supposed deficient body of Jews was used
by anti-Semites as an evidence of Jewish inherent inferiority that legitimized
their total annihilation. The primary response to modern anti-Semitism was Zion-
ism, the Jewish nationalist movement that made the physical improvement of the
Jewish body by means of science its major goal. Zionism endorsed the use of
eugenics and implemented many policies to enhance the health of Jewish bodies.
But positive attitudes toward enhancement technologies can be found not only
among Zionist activists but also many Jewish legal thinkers, bioethicists, and theo-
logians across the spectrum of modern Judaism. In chapter 3, Norbert Samuelson
and Hava Tirosh-Samuelson examine Jewish religious and secular discourses on
human betterment through genetic enhancement and attempt to explain the pro-
biotechnological stance of Jews. Instead of concluding that Judaism is particularly
amenable to the transhumanist project, they move on to explore three leading
Jewish thinkers in the twentieth century who reflected on the utopian project:
Mordecai Kaplan (1881-1983), Martin Buber (1878-1965), and Franz Rosen-
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zweig (1886-1929). By explaining their understanding of utopia, the chapter
offers a critical vantage point from which to examine transhumanism.

A similar critique of transhumanism is offered in chapter 4 by Farzad Mahoo-
tian who examines the futuristic scenarios of transhumanism from the perspec-
tive of Sufism as articulated by the Persian Sufi Shahabuddin Yahya Suhrawardi
(1155-1191) and explicated by Henry Corbin (1903-1978). Focusing on the idea
of “perfect human nature” and its cognates in Iranian Sufism, this chapter ex-
plains the role of the imagination in the Sufi pursuit of perfection and how sym-
bolism functioned in Sufi metaphysics. Transhumanist claims that there is no
supernatural spirit, that the mind is a product of the brain, and that machines with
self-aware intelligence are possible appear particularly thin when compared with
the Sufi imagination in which the pursuit of perfection is an effort of “the arche-
typal imagination, not that of dogged replication of historical acts and events.” In
light of Sufism, the transhumanist obsession with endless “progress” through
biological enhancement appears particularly wrongheaded.

The poverty of the transhumanist imagination becomes even clearer when it is
studied in comparison to Orthodox Christianity. So far, Anglo-American tran-
shumanists have dismissed their Christian critics, presenting them as opponents
of progress. In sharp contrast, the Russian Transhumanist Movement founded in
2003 adopted the teachings of Nikolai Fedorovich Fedorov (1829-1903) as its
inspiration. In chapter 5, Eugene Clay examines the teachings of Fedorov on the
destiny to humanity and Fedorov’s indebtedness to the brilliant theologian Max-
imos the Confessor (580-662). On the basis of Maximos’s ideas about human
participation in cosmic redemption, Fedorov “contended that all humanity should
unite in the common cause of raising the dead and regulating the universe
through scientific means.” Seeking to spark a constructive conversation between
transhumanism and the Orthodox theological tradition, this chapter presents
Orthodox understanding of human nature, spiritual development, and human
destiny that could enrich the discussion of the future of the human species.

The essays of Part I reflect the discipline of religious studies that came into its
own only in the second half of the twentieth century. Originally the discipline
was known as “History of Religions,” founded by Mircea Eliade (1907-1986), a
Romanian-born, prolific author of scholarly books on religion and editor of the
Encyclopedia of Religion. In chapter 6, Steven M. Wasserstrom exposes the
transhumanist commitment of Mircea Eliade, a topic to which no attention has
been given so far. In his journals, fiction, and scholarship, Eliade expressed a
vision of “ideal humanity, a humankind that transcends itself by following an
avant garde of the few, the brave, the adepts.” Eliade articulated his transhuman-
ist ideas already in 1940 in his novella The Secret of Dr. Honigberger and con-
tinued to nourish these ideas in private correspondence during the World War 11
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years. In 1960, he gave full expression to his technosophic transhumanism in
Morning of the Magicians, which would serve as the basis of his 1978 novella
Youth without Youth. By highlighting the intellectual sources of Eliade’s trans-
humanism — European Naturphilosophie, fantastic literature, Western occultism,
and Eastern Yoga — Wasserstrom exposes the disturbing aspects of Eliade’s
vision, a person who had close ties to Fascist circles in his native Romania.

Together the essays of Part I show that, although transhumanism treats the
traditionally religious with disdain, the transhumanist pursuit of perfection is a
secular variant of traditional religious themes and that several world traditions
offer much deeper engagements with the core issues of transhumanism: the ref-
lection on the meaning of being human, the dream about transcending human
biological limits, and the faith in science and technology to perfect the world.
The essays of Part I also make clear that a proper engagement with transhuman-
ism must not be framed simply within the discourse of bioethics, as has been the
case so far (for example, Gordijn and Chadwick 2008; Bostrom and Savulescu
2009; Savulescu et al. 2009), but that it must take into consideration the humani-
ties, especially history, religious studies, and philosophy. By looking at transhu-
manism from these perspectives, we gain a deeper appreciation of what is at
stake in the biotechnological revolution.

Transhumanism and Medical Enhancement

Whereas the essays in Part I offer historical and cultural perspectives on trans-
humanism, the essays in Part II engage the more familiar debate about biotech-
nological “enhancement.” Humans have always enhanced themselves through
technological inventions in their attempt to master their physical environment. In
so doing, they have also transformed every aspect of human life and shaped
human culture. Thus, technologies as diverse as agriculture, writing, calculus,
antibiotics, and computers have all transformed human life and have definitely
“enhanced” humans, but it is important to be aware of the qualitative difference
between contemporary biomedical technologies and earlier technologies. Today,
humans are able not only to interfere with and transform their biological makeup
but also to engineer future generations. Whether we call the process “directed
evolution,” “enhancement evolution,” or “designer evolution,” the goal is to
replace chance with choice (Buchanan et al. 2000).

The proponents of biotechnological enhancement consider it a good that will
improve human physical and mental capacities, extend life, and in general im-
prove the quality of human life. Through genetic engineering, humans will elimi-
nate deleterious genes that cause disease, pain, and suffering and will even try to
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postpone the ultimate threat to human life — death. The philosopher John Harris,
who does not consider himself a “transhumanist” since for him transhumanism is
“a program and an identity” (Harris 2007, 38-39), has articulated the most sus-
tained philosophical arguments in favor of enhancement (1992, 2007). Similarly,
Nicholas Agar (2004) has attempted to defend what he calls “liberal eugenics”
(in contrast to the “authoritarian eugenics” of the Nazis) because it expands the
liberal ideals of freedom, choice, and diversity. Conversely, the ameliorist agen-
da has had many critics including Francis Fukuyama (2002), Leon Kass (2002),
Erik Parens (1998, 2006), Bill McKibben (2003), Jean Betke Elshtain (Baily and
Casey 2005; Mitchell et al. 2007), and Michael Sandel (2007), to mention just a
few. For over two decades the debates about enhancement have considered di-
verse issues such as the meaning of human nature, fairness in sports, equality in
education, social justice, sex selection, cosmetics and antiaging, the institution of
the family, reproductive liberty, abortion, disability, stem-cell research, human
cloning, organ replacement, child welfare, and human mortality. Needless to say,
no consensus has been reached on any of these issues, but the intensity of the
debate indicates how important it is to reflect on the social, political, legal, and
cultural implications of biotechnology.

The essays in Part II do not review the extensive literature on these topics but
consider a few specific questions that have been raised by the on-going debates.
Expanding the scope of the relevant disciplines, these essays consider the discip-
lines of history, sociology, and evolutionary psychology, as well as law and
medicine. The essays offer a critical and somewhat disturbing view of genetic engi-
neering and its social implications, while agreeing that biotechnology is here to stay
and that it will be difficult, if not impossible, either to control it or regulate its use.

In chapter 7 Brian Gratton highlights the continuity of transhumanism with
the eugenics movement of the 1920s by looking at the question of race and eth-
nicity in light of evolutionary theory and evolutionary psychology. Gratton ar-
gues that neither branch of evolutionary science provides much room for optim-
ism for transhumanism. Evolutionary psychology implies a deep branding of
human nature at odds with the movement’s desire to transform it; should evolu-
tionary biology sustain deep racial and ethnic differences, the eugenics wing of
the movement will become strengthened. Gratton thus highlights the nexus be-
tween transhumanist thought and the eugenics movement that saw race as a fun-
damental, differentiating characteristic of human beings. He challenges the pro-
ponents of transhumanism to consider how much their agenda contributes to
racial prejudices, notwithstanding their protestation to the contrary.

Much of the debate about enhancement technologies revolves around the dif-
ference between “enhancement” and “therapy” (Juengst 1998; Frankford 1998).
Unlike Eric Juengst, who has analyzed enhancement as a “boundary concept ...

40



that plays both descriptive and normative role” (Juengst 1998, 30), Kenneth L.
Mossman engages this question from the perspective of the history of medicine,
namely, how enhancement technologies become established in society, showing
that almost all enhancements emerged from medical interventions for disease
therapy. In chapter 8, Mossman argues that the transition of medical interven-
tions from the medical to the public arena is linked to how well “disease” can be
distinguished from “normal.” He raises fundamental questions about the mean-
ing of disease, the parameters of normal variations in human anatomy and per-
formance, and the safety and efficacy of enhancement technologies. He suggests
that, because the concepts of therapy and enhancement are difficult to separate,
the justification and acceptability of enhancement cannot be easily uncoupled
from concepts of health and therapy.

It is reasonable to assume that biotechnology will continue to shape many as-
pects of human life, as humans will seek to enhance themselves in terms of phys-
ical performance, appearance, cognition, mood and creative abilities, military
effectiveness, reproduction, and life expectancy (Mehlman 2009, 6-34). What
should be our social response to the preoccupation with enhancement technolo-
gies? In chapter 9, Gary E. Marchant and Alexandra Lopez explore the question
of whether we can stop human enhancement even if we wanted to and examine
the feasibility of using law to restrict the availability and use of human-
enhancement technologies. Analyzing the limitation of legal control, Marchant
and Lopez conclude that law will only be effective in blocking enhancement
technologies that are either unsafe or ineffective. Ironically, by ensuring the
safety and effectiveness of enhancement technologies, legal regulation will have
the (unintended) effect of assisting and accelerating the widespread use of en-
hancement technologies.

Transhumanism and the Human Person

Biomedical innovations have expanded human ability to intervene in the evolu-
tionary process itself in an attempt to select desirable traits. These interventions
include not only the selection and enhancement of certain physical traits but also
the modification and enhancement of mental and cognitive capacities. Today, a
growing arsenal of interventionist techniques for modification and control of the
brain is now available, many of which raise a host of ethical, legal, and policy
issues (Blank 1999). Because of advances in neuroscience the possibility for
enhancement of human capacities has risen to new levels. IQ, memory, cognitive
performance, and intelligence are all enhanced by means of medications, drugs,
or Transcranial Magnetic Stimulation (TMS), and future technologies will in-
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clude conversion of stem cells in specific areas of the brain where enhancement
of particular traits can be achieved or even transplantation of stem cells from
external sources. Gene therapy, in which “DNA that is known to be associated
with specific learning could be introduced into brain cells to modify and enhance
a person’s ability to perform a specific function” (Tancredi 2004, 102), will
undoubtedly extend the human capacity to modify and control the brain and will
accelerate attempts to find genetic bases of mental and behavioral traits.

Enhancement of human mental and cognitive capacities is one of central fea-
tures of transhumanism that calls us not only to understand how the brain works
or how to improve its capabilities but also “to reverse engineer the human brain,
and essentially copy its design” (Kurzweil 2002, 32). The essays in Part III re-
flect on various philosophical issues raised by the new brain sciences that under-
gird much of the optimism of transhumanism in regard to cognitive enhancement.
Again, the essays do not represent a single critique of transhumanism, but they chal-
lenge the dualism of mind and body characteristic of transhumanist discourse.

In chapter 10, Steven A. Hoffman considers the aspect of transhumanism that
focuses on nanotechnology, biotechnology (including genetic engineering), neu-
rocognitive technologies, and artificial intelligence to enhance human attributes,
leading to the presumed emergence of the posthuman. Hoffman argues that the
transhumanist approach does not do justice to the full spectrum of human capaci-
ties. In response to transhumanism, Hoffman suggests that the emerging field of
immunoneuropsychology (INP) shows a new approach to integrate the physio-
logical, mental, emotional, and social dimensions of being human, thereby over-
coming the materialism presupposed by transhumanist literature. He illustrates
the holistic understanding of the human in regard to the concept of human happi-
ness and the concept of the Self and concludes that, even though improvement of
humanity is a laudable goal, biotechnology alone cannot accomplish the better-
ment of humanity.

Another attempt to offer a holistic approach to human beings is illustrated in
chapter 11, which focuses on the nature of personhood and the related concept of
identity. Combining psychology and gender studies, Craig Nagoshi and Julie
Nagoshi critique the Cartesian dualism that undergirds the proposal to upload
human minds into artificially intelligent machines. This approach assumes a
mind-body dualism in which the body is merely an imperfect, burdensome ma-
chine to be tinkered with by a separate, personal, free-willed consciousness. In
contrast, the Nagoshis argue that the experience of being conscious and having
free will is the essence of being human and that personhood is inextricably
linked with the experience of the body on its journey throughout life. Personhood
is inseparable both from lived experience, as well as from the interpretation and
narration of the experience. They illustrate their nondualistic understanding of
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the human self by looking at the experience of suffering in medical treatment and
considering the identity of individuals who are bi- or transsexual or who have
had sex-reassignment surgery. Their analysis of ambiguous and ambivalent narr-
atives makes clear that the transhumanist understanding of the human Self is
much too simplistic and superficial, similar to Hoffman’s critique.

The decision to undergo sex change is the ultimate example of human free
will, which, in turn, raises the issue of human responsibility. In chapter 12, Michael
J. White considers transhumanism in the context of Western philosophical reflec-
tions on the freedom of the will and the concept of responsibility, analyzing the
history of the problem of responsibility and determinism that has been focused
on what constitutes force majeure. In discussing responsibility, White offers two
principal claims. First, our conception of persons’ responsibility depends on the
assumption of normalcy with respect to human nature. Were enhancements to
provide sufficient grounds for substantial alteration of certain of these assump-
tions about normalcy, then it is likely our current norms of responsibility attribu-
tion would fail to apply to persons whose natures thus “diverge from the norm.”
Second, it seems likely that there will arise novel legal issues of responsibility in
connection with prenatal enhancements that turn out to be unwanted by those
who receive them. White reviews some recent discussions of conceptual prob-
lems that could arise with tort actions for “diminishments,” discussions that
connect such action with “wrongful-life” suits.

Human free will has been a major area in which the new brain sciences have
interacted with philosophy. Walter Glannon, who has written extensively on the
topic (2002, 2007), ponders the following questions: Do brain interventions and
other neural transitions from human to posthuman threaten free will? Can free
will be lost in becoming posthuman? In the last chapter of Part III, Glannon
carefully argues that free will is not an illusion born out of the mechanistic view
of brain and mind. He claims that neuroscience does not undermine free will,
since there is little convincing evidence that to show that deterministic or me-
chanistic neural processes completely explain human behavior. In Glannon’s
view, any satisfactory account of human agency must include both unconscious
physical and conscious mental states and events as causes of our actions because the
brain generates and sustains the mind and reciprocally the mind can influence the
brain. After examining the possibility that future advances in neuroscience may
lead to a radical revision of the notion of free will and interpretation of the Self,
Glannon concludes that, at present, neuroscience arguments against free will do
not support the claim that we are evolving from a human to a transhuman world.
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Transhumanism as a Futuristic Vision:
The Interplay of Technology and Culture

As a futuristic vision, transhumanism is rooted in the assumption that science
and technology will enable humanity to transcend biological and physical limita-
tions, be it stupidity, disease, pain, aging, or death. The transhumanist trust in
technology has to be assessed in its proper cultural context, acknowledging the
degree to which contemporary culture “seeks its authorization in technology,
finds satisfaction in technology, and takes its order from technology” (Postman
[1993] 1992, 71). Technology, of course, is an ambiguous term that covers all
forms of human creativity and ingenuity and is closely related to a wide range of
productive activities (T. Hughes 2004). The new disciplines of science studies
and technology studies have shown the degree to which technology permeates or
inheres in all human practices and ideologies and that the technological is not
easily distinguished from “the human” (Aronowitz 1996). Technologies are
always mixed with science, nature, and culture; they shape how humans func-
tion; and they affect human experience in ways that go beyond any specific func-
tion. This insight applies to transhumanism as well: we can understand how
technology functions in the transhumanist vision only if we consider it in its
proper cultural context. The essays in Part IV critically engage various aspects of
transhumanism’s celebration of technology and challenge some of the optimistic
futuristic scenarios.

In chapter 14, Barry G. Ritchie considers the most expansive technical goal of
the transhumanist project: the attainment of an unlimited lifespan. The repair,
replacement, and rejuvenation of many components of the body are already at
hand, and medical advances will expand the realm of components for which
repair and replacement are feasible. Ritchie argues that the real target for the
immortality goal necessarily must lie in addressing how the brain can be made
immortal and that successfully achieving that goal is unlikely unless one grants
“the Fundamental Principle of Futurism”: at some time in the future, we will be
so clever that we will be able to do anything. After a review of the “failure modes”
that lead to death, Ritchie focuses on a series of possible scenarios that have been
suggested for giving the brain an indefinite lifespan. He discusses the daunting
and most likely insurmountable challenges presented for strategies to repair all
forms of the pervasive age-associated DNA damage in brain cells via gene therapy.
His essay then assesses the use of cryogenic-preservation technique designed to
preserve the brain (with or without the body), where the considerable damage
done to the brain during the vitrification process makes the likelihood of successful
revival appear to be negligible. After critiquing the notion of “Brain uploading,”
he concludes that none of the five “R’s” — repair, replacement, rejuvenation,
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refrigeration, and replication — appears to provide any realistic hope of a high-tech
path to immortality.

A similar skeptical assessment is offered by Daniel Barben in chapter 15 that
begins by noting that the basic ideas of transhumanism are not new. Yet the
emergence of the so-called converging technologies has helped revitalize the
pursuit of transhumanist ideas, as well as make their realization seem more
plausible. Since the relationship between converging technologies and transhu-
manism is not self-evident — and the future impact of each of them on society is
uncertain — Barben aims at elucidating some key issues pertaining to the ways in
which interdependent technological and societal changes are being shaped. He
empirically explores the notion of converging technologies — that is, the technolo-
gies rooted in the nano-, bio-, info-, and cogno-sciences that are expected by
many to combine and multiply their scientific and technical potentials. He offers
criticism from the perspective of the social sciences about the way in which
transhumanists inadequately conceive of the relationship between human nature,
technology, and society, neglecting the fact that the predominant dimension of
human development is constituted by social relationships and institutions, not
biology, and concludes that comparative perspectives are needed if we assume
considerable cross-national differences in how converging technologies and
transhumanist visions are conceptualized and practically pursued. Even more,
while the significance of converging technologies is shaped by numerous factors
concerning their generation, regulation, and enculturation, the impact of tran-
shumanism will depend on its societal resonance and its ability to effectively
relate to various institutional and cultural contexts.

The transhumanist celebration of technology has serious ecological ramifica-
tions because the dreams of transhumanism require the exploitation of limited
natural resources. To a great extent, the transhumanist determination to transcend
biology, or nature, pertains to the physical environment no less than to the hu-
man body. In chapter 16, Joan L. McGregor considers transhumanism in light of
the discourse on sustainability, even though there is little consensus about the
meaning of the concept and its implications. The minimum assumption is that
sustainability concerns our preserving resources and the welfare of future genera-
tions. The normative claim is that the current generation owes future generations
a world that is not fundamentally depleted of natural resources, where they are
capable of living satisfying human lives, freeing humans from diseases and
drudgery; but the current generation has also produced devastating environmental
harms that will continue into the future and will threaten to fundamentally change
and even destroy human life as we know it. Technology’s ability to enhance humans
and possibly transform them into entities that only resemble current humans
raises challenging moral questions about what we owe future generations. Do
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future generations have a right to the genetic and biological heritage? If there is a
human nature, will attempts to change violate the rights of future generations? Is
human enhancement consistent with the goals of sustainability? Inspired espe-
cially by Hans Jonas’s critique of technology, McGregor considers weak and
strong versions of the concept of sustainability and concludes that it would be
reckless to proceed with enhancement technologies without further knowledge of
the risks they pose.

Technological advances are indeed an inherent feature of the human story, but
the twentieth century has witnessed the acceleration of technological innovation,
and the pace of this innovation will most likely be accelerated in the twenty-first
century. But it is a mistake to think that there is a necessary progression here, as
transhumanists urge us to think. In chapter 17, Jerry Coursen argues that all futu-
ristic visions are imaginative scenarios, disseminated through popular culture,
reflecting prevalent cultural values, and requiring human decisions. Since de-
scriptions of the future are fictional, technology alters the trajectory of social
evolution. Coursen encourages us to debate technoculture and not take its fic-
tional accounts for granted as inevitable outcomes, as previous optimistic scenarios
about the liberation of humanity by technology have been proven illusory.

The essays of Part IV acknowledge the accelerating evolution of emerging
technologies, especially the so-called Five Horsemen — nanotechnology, bio-
technology, robotics, information and communication technologies, and applied
cognitive science. Together they create a situation in which many core constructs
of Western thought previously assumed to be stable are becoming radically con-
tingent and thus subject to renegotiation. In chapter 18, Braden Allenby, one of
the Templeton Fellows in the project that gave rise to this volume, argues for the
novelty of the current situation: the evolution of emerging technologies makes
both institutional and individual characteristics contingent and unpredictable to
the point where even the human becomes a design space. The challenges this
poses to existing intellectual framework and indeed to the assumption of the
Enlightenment itself are deep, difficult, and, for the most part, not yet recog-
nized, much less addressed, by the current debate surrounding transhumanism.
This chapter inquires whether the transhumanism debate is obsolete and, if so,
what it tells us about the nature of the “human” and about technology and the
human condition.

The volume concludes with a closer consideration of the most fantastic feature
of transhumanism, the downloading of human mind into a superintelligent ma-
chine. In chapter 19, William J. Grassie attempts to distinguish between what is
probably no more than silly futurism and what is definitely worthy of serious
consideration. Grassie discusses the challenges of computational finitude, com-
plexity, the limits of exponential logic, the misuse of metaphors, and the dangers
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of category mistakes. He shows the Singularity Movement, associated mainly
with the name of Ray Kurzweil to be a quasi-religious endeavor with its own
secular salvation story, torn between premillennialist and postmillennialist inter-
pretations of evolution and the human prospect comparable to Jewish and Chris-
tian chiliastic movements through history. Grassie argues that, as we consider
transhumanism from an evolutionary perspective, it is better to apply the term to
our current hominid condition rather than to some futuristic age: “perhaps by
calling ourselves posthumans, we can begin to see the many ways that our hu-
man nature is a moving target in an accelerating evolutionary drama.” His essay
endorses “the skepticism of the bioconservatives as a necessary antidote to the
technoscientific optimism of the transhumanists,” while calling on all of us to be
more humble in our predictions and more attentive to the bigger unfolding story
at hand, the evolutionary story.

To conclude, transhumanism matters not because its predications are true or
innovative but because it compels us to reflect about the cultural situation in
which we find ourselves given the scientific and technological advances of the
past half century. To appreciate the complexity of the current situation, we must
go beyond the discourse of bioethics to engage in interdisciplinary inquiry that
bridges the humanities, the social sciences, the natural sciences, engineering,
law, and medicine. The choice of whether one wishes to be a posthuman, as Nick
Bostrom does (2008), or whether one looks critically at the claim of transhuman-
ism, as this volume attempts to do, cannot be settled by pure arguments; it re-
flects personal temperament, culture orientation, and a range of personal deci-
sions. The goal of the volume is not to settle the debate on transhumanism but to
show how new perspectives can both enlarge the scope of the debate and bring it
into a sharper focus.
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Part I:
Transhumanism and Religion






Science and the Betterment of Humanity:
Three British Prophets of Transhumanism

Hava Tirosh-Samuelson

Transhumanism is a future-oriented movement, but its leading theorists insist
that their vision has deep historical roots. Nick Bostrom (2005) traces the historical
roots of transhumanist ideas to the ancient Sumerian Epic of Gilgamesh, but it is
really the Renaissance of the sixteenth century, the scientific revolution of the
seventeenth century, and the Enlightenment of the eighteenth century that function
as historical roots of transhumanism. Thus, the foundational texts of the trans-
humanism are Giovanni Pico della Mirandola’s De hominis dignitate (Oration
on the Dignity of Man, 1486) and Francis Bacon’s Novum Organum (1620) even
though transhumanists do not engage them in depth. Yet Bostrom and other
transhumanists are correct to view transhumanism as an extension of the so-
called Enlightenment Project and its ideal of progress (Dear 1997). Indeed, trans-
humanism is best understood as ideology of extreme progress (Coenen 2009).

The immediate sources of inspiration for the transhumanist movement are
three British scientists and public intellectuals: Julian Huxley (1887-1975), John
Burdon Sanderson Haldane (1892-1964), and John Desmond Bernal (1901-
1971)." These accomplished scientists were close personal friends whose private
lives were as rich and complex as their public careers. Two of the three — Hal-
dane and Bernal — adopted communism as their chosen worldview and were
members in the Communist Party of Greater Britain (CPGB). They influenced
Huxley, who was a moderate Progressive, to endorse leftist positions that thrived
in British academe during the 1930s, especially among young scientists in Cam-
bridge. During the 1920s, these three scientists articulated a secularist vision of the
future of the human species.

The future orientation of these authors and their commitment to use science
for the betterment of humanity influenced the transhumanist movement more
than their actual scientific works. It is important to note that the “prophets” of
transhumanism advocated eugenics as the path for the betterment of the human
condition, although Haldane would criticize the eugenics movement after he
became a communist. As public intellectuals who popularized science, they
believed that science must play a social role to improve the human condition. Not
coincidentally, all three not only served as heads of scientific organizations or as
consultants to governments but also played instrumental roles in international

1 For another treatment of these precursors of transhumanism, consult Heil 2010.

55



organizations committed to the betterment of humanity (e.g., UNESCO, the World
Peace Council, and World Federation of Scientific Workers). As products of
England’s elite educational institutions — Eton, Oxford, and Cambridge — these
influential writers were true heirs of the Renaissance ideal of homo universalis,
integrating science, literature, and the arts and bridging theory and praxis. Final-
ly, although all three repudiated theistic Christianity, they were profound ideal-
ists who secularized a shared religious impulse: to make the world a better place.

This chapter explores the views of Huxley, Haldane, and Bernal by highlighting
their belief in progressive evolution, their notion that the human species verges
on a new evolutionary phase, their commitment to improve humanity by means
of science and technology, and their futuristic dream of transcending human
biology. Moreover, our current debates about genetic engineering and directed
evolution (which will be discussed in detail in the following chapters of this
volume) repeat many of the issues raised during the debates on eugenics during
the 1920s and 1930s (Coenen 2009, 109-14). Viewed from this historical pers-
pective, contemporary transhumanism appears less novel, original, or outlandish.

Nonetheless, it is also important to acknowledge the differences between con-
temporary transhumanists and their sources of inspiration in England. Whereas
the early visionaries received classical training in literature, history, and the arts,
which in turn made them superb communicators of ideas, their contemporary
heirs lack training in the humanities and the arts, and their vision of humanity is
driven by technology; whereas the earlier thinkers endorsed socialism and/or
communism, contemporary transhumanists are aligned with capitalism and enlist
wealthy, private donors rather than governments to fund their projects; whereas
the earlier generation believed in collectivist, planned solutions for human miseries,
current proponents of the transhumanism insist on personal choice and freedom for
unlimited self-expression; and whereas the early twentieth-century eugenicists
recommended compulsory methods in the struggle to better the human condition,
contemporary transhumanists are liberal democrats who reject any form of coercion
and appeal to human self-interest as the motivating force for self-improvement.
Understanding what contemporary transhumanists owe their British predecessors
and where these differ will enable us to appreciate transhumanism as an ideology
that tries to give coherence to our technological age.

Julian Huxley: Evolutionary Humanism and the Task of Humanity
Julian Huxley can be considered the “prophet” of transhumanism not so much

because he coined the term in 1957 but because his philosophy of evolutionary
humanism articulated the intellectual framework for thinking about the possibility
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of a posthuman age (Huxley 1992 [1954]). Huxley considered “transhumanism”
as a “key concept” that “stands at the top of the organization of thought [and]
imposes a pattern on it and pulls other less dominant ideals into place, modifying
them in relation to the whole pattern” (Huxley 1957 [1927], 255). Huxley saw
himself as a “midwife” who would deliver into the world “a new ideology” or a
“new system of ideas appropriate to man’s new situation.” He insisted that “the
truth of the transhumanist approach and its central conception is larger and more
universal than any previous truth, and is bound in the long run to supersede lesser,
more partial, or more distorted truths, such as Marxism, Christian Theology, or
liberal individualism, or at any rate to assimilate those of their elements which are
relevant to itself” (ibid., 260). Huxley considered evolutionary humanism primari-
ly as an “attitude of mind” (1931, vi) that would address the crisis of humanity
by bridging science and the arts and by using science to build a better world.

Like most English intellectuals at the end of the Victorian age, let alone the
grandson of Thomas Henry Huxley, Julian Huxley could not fail to see all bio-
logical phenomena in the context of evolutionary theory. It is important to note,
however, that, at the end of the nineteenth and beginning of the twentieth cen-
tury, the “theory of evolution” meant at least three claims: (1) that life on earth
changed over time; (2) that different species share a common ancestry and have
developed over time to take their varied current forms; and (3) that “changes
over time of living things from common ancestors into multiple later forms oc-
curred through a process driven by natural selection of random inborn variants”
(Larson 2004, 288). Charles Darwin, of course, came to personify the idea of
organic evolution by natural selection, and all evolutionists acknowledged Dar-
win as their master, even though not all evolutionary theorists accepted the
theory of natural selection. During the 1860s and 1870s, as scientists raised in-
creasing doubts about the sufficiency of selection theory, Darwin revised the
Origin of Species and added a larger dose of the Lamarckian notion that acquired
characteristics also evolve. Thus, Darwin himself was distinguished from the
“neo-Darwinians” who clung to the belief that a natural selection of inborn varia-
tions could sustain the evolutionary process. This view became accepted aca-
demic orthodoxy due to Thomas Henry Huxley and a few like-minded friends
(known as the X-Club) who “managed to assume leadership roles in many of
Britain’s leading scientific societies, place supporters in prominent university
and museum positions, and influence the editorial policies of scientific journals”
(Lightman 1987, 94). In 1869, they founded the journal Nature as the mouth-
piece of scientific naturalism and promoted Darwinism on its pages.

In his early childhood, Julian Huxley was very close to his paternal grandfather;
there is no doubt that Julian’s love of nature reflected the time he spent at T. H.’s
countryside home. The elder Huxley, who coined the term agnosticism, clearly
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rejected traditional Christian tenets; but as Bernard Lightman explains, he was a
deeply religious man who believed that “religion belonged to the realm of feel-
ing, while science was part of the realm of intellect” (1987, 131). Science and
religion, the elder Huxley believed, were “twin sisters” that were interdependent;
the conflict was not between science and religion but between science and ques-
tionable theology.

Unlike his grandfather, Julian Huxley would actually seek to establish the re-
lationship between science (namely, evolutionary theory) and ethics, but his
desire to present a unified picture of the human being’s place in nature might
have something to do with the pantheistic proclivities of his mother, Julia, the
niece of Matthew Arnold. Julia was a deeply spiritual person who tried to recon-
cile the religious tension between her own parents: her mother was an ardent
Protestant, while her father vacillated between Catholicism and Anglicanism,
constantly struggling to reconcile his own Catholic beliefs with the Protestantism
of his wife (Huxley 1970-73, 1:16-17). Julia read chapters of the Bible to Julian
and his siblings and developed her own brand of pantheistic faith to resolve the
religious tensions between her parents. Her pantheism contributed to Julian’s
view of nature as a cosmic unity.

Julian Huxley agreed that evolution was a “series of blind alleys,” but not in
the case of human evolution. He saw progressive evolution as a magnificent
process “that takes place in a series of steps or grades, each grade occupied by a
successful group of animals or plants, each group sprung from a pre-existing one
and characterized by a new and improved patters and organization” (Huxley
1992 [1954], 74). William Provine has shown that, from the beginning of his
scientific career, Huxley “always and unwaveringly believed that evolution was
progressive and offered hope and meaning to human existence” (1992, 166). The
hope lay in raising the performance level of the human brain, in taking control of
the evolutionary process itself through eugenics, and in envisioning the process
of coalescence of minds into superminds. At the end of this progress, the human
would be “consciously controlling his own destiny and the destiny of life upon
this planet” (Divall 1992, 37). As “organ” or “agent” of the evolutionary progress,
the human occupies a “cosmic office” that obligates the species to realize its highest
possible spiritual experience. Despite his repudiation of religious theism, Huxley’s
understanding of human destiny was a secular variant of traditional Christian
beliefs that assigned to humanity the task of managing God’s created world (De
Witt 1994).

Huxley’s interpretation of evolution was rooted in solid scientific work as a
zoologist, although his formal academic career was rather short. He spent a few
years in Oxford (1910-12; 1919-25), Rice Institute in Texas (1912-16), and
King’s College, London (1925-26), but he preferred science education to the
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rough and tumble of academe, perhaps because he was prone to nervous break-
downs (he had a total of seven throughout his life). In the 1920s, he lectured at
the Royal Institution, London (1927) and collaborated with H. G. Wells and his
son in writing The Science of Life (1926). In the 1930s, he served as secretary of
the Zoological Society of London (1935-42) and was busy writing, publishing,
broadcasting for the BBC, and lecturing; out of these activities came his most
important work, Evolution, the Modern Synthesis (1942) in which he attempted
to integrate developments in ecology, genetics, paleontology, geographical dis-
tribution, embryology, systematics, and comparative anatomy. Huxley clearly
saw himself as the real architect of the “new synthesis,” but some biologists
(e.g., Ernst Mayr, Sewall Wright, and Ronald Fisher) felt excluded by Huxley;
and others, mostly younger biologists (e.g., Niles Eldredge, Stephen Jay Gould,
Motoo Kimura, G. L. Stebbins, and Francisco Ayala) would debate the scientific
merit of the new synthesis (Provine 1992, 171), although this debate need not
concern us here.

Huxley viewed the universe as fundamentally a unity governed by the process
of progress (Baker 1978, 5-56). His first published work, The Individual in the
Animal Kingdom (1912), was an exercise in philosophical biology written under
the influence of Henri Bergson’s Creative Evolution (1907) that “argued that life
was distinguished from the mechanical workings of matter because it was in-
formed by the élan vital. One could not predict the development of life on the
basis of even a complete knowledge of the workings of the material universe”
(Divall 1992, 42). Prior to World War I, Bergson’s theory was juxtaposed with
the mechanistic materialism that underlay Herbert Spencer’s Social Darwinism,
but in the 1920s, there were attempts to reconcile these two opposing views by
articulating the theory of “emergent evolution.” Huxley accepted the doctrine of
emergent evolution, which sees the emergence of the human mind as a distinc-
tive phase in the evolutionary process, moving from biology to culture.

In Evolutionary Humanism, Huxley explains the uniqueness of the human:

Man’s evolution is not biological but psychosocial: it operates by the mechanism of cultural
tradition which involves the cumulative self-reproduction and self variation of mental activities
and their products. Accordingly, major steps in the human phase of evolution are achieved by
breakthroughs to new dominant patterns of mental organization of knowledge, ideas and be-
lief — ideological instead of physiological or biological organization. (1992 [1954], 79)

For Huxley, the emergence of mind or sentiency is “an extremely rare event in
the vast meaninglessness of the insentient universe, and man’s particular brand of
sentiency may well be unique.” Because humans alone possess mind, Huxley be-
lieved, only in humans “the transaction of the real business of evolution has been
shifted from the domain of matter to that of thought. This gives a new dimension
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and a new flexibility to evolution and makes possible much quicker and fuller
adaptation” (ibid., 253). And since evolution is one-directional and irreversible,
the emergence of mind places humanity in a unique situation (ibid., 246). The
destiny of humanity is to understand human nature and to actualize the possibili-
ties of development inherent in it. Highlighting human evolving nature, Huxley
urges his readers to “utilize all available knowledge in giving guidance and en-
couragement for the continuing adventure of human development” (ibid., 287).
This is the core belief of the transhumanist program.

Huxley’s evolutionary humanism was clearly a naturalist vision, but it was not
reductionistically materialistic. It was, in fact, a statement of a secularist faith for
a world that had to come to terms with the facts of evolution and was decidedly
articulated in ethical and aesthetic terms. While Huxley opposed supernatural
explanations, he deeply appreciated the mystery of existence and had no qualms
using ethical and religious concepts such as “destiny” and “the sacred” to articu-
late his vision of and for humanity. Indeed, in his early work Religion without
Revelation (1927), he presented his new worldview as “a developed religion” or
“religious humanism” but over time changed that term into “scientific humanism,”
later to “evolutionary humanism,” and finally to “transhumanism.” The term
“scientific” was intended to highlight the degree to which humankind is part of
nature, and therefore subject to the same laws, and the subsequent term “humanist”
was meant to highlight the centrality of the human mind in giving direction to the
evolutionary process. The human mind inspires the march of progress in nature,
and “the source of all truth, beauty, morality and purpose is to be found in human
nature” (Huxley 1934, 7). His unified cosmic vision that privileges the human
mind is remarkably similar to that of Pierre Teilhard de Chardin, the Jesuit pale-
ontologist for whom progressive evolution led to the “nodsphere” (namely, a
sphere of mind as opposed to, or rather superimposed on, the biosphere or sphere
of life) and later to the collective consciousness of the Omega Point (Steinhart
2008). Huxley developed his ideas sixteen years before he met Teilhard; indeed,
Huxley’s work exercised an important influence on the Jesuit priest. Unlike other
biologists who shunned Teilhard because he blended Christianity and science,
Huxley wrote an enthusiastic introduction to the English translation of Teilhard’s
The Phenomenon of Man published in 1952 (republished in Huxley 1992 [1954],
202-17).

Huxley maintained that, if the task of humanity is to actualize the immense
potential of the human mind and take control of the evolutionary process itself,
the human will succeed in the task “only if he faces it consciously and if he uses
all his mental resources — knowledge and reason, imagination and sensitivity,
capacities for wonder and love, for comprehension and compassion, for spiritual
aspiration and moral effort” (Huxley 1992 [1954], 78). Here lies the connection
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between Huxley’s evolutionary theory and his ardent support of the eugenics
movement, long after eugenics was a discredited. During the 1930s and 1940s,
he wrote prolifically about eugenic topics, and from 1959 to 1964, he served as
the president of the Eugenics Society. A brief discussion of the eugenics movement
isin order if we are to appreciate the legacy of Julian Huxley to the transhuman-
ist movement.

The term eugenics (literally meaning “well born”) was coined in 1883 in /n-
quiries into Human Faculty and Its Development (1919) by Francis Galton, a
cousin of Charles Darwin. Galton founded anthropometric research and devised
instruments for exact measurements of human physical traits, including the me-
thods for fingerprinting. From his interest in statistics, Galton founded the Bio-
metric Laboratory at University College in London (1884) and established the
journal Biometrics in 1901 that published statistical research. In 1904, he
founded the Eugenics Records Office, which soon became known as the Galton
Laboratory at University College, London, to further scientific study of eugenics.
He was named honorary president of the newly formed Eugenics Education
Society (from 1908 until his death in 1911) and of the German Society for Race
Hygiene. A somewhat eccentric genius with independent means, Galton traveled
extensively in Africa and the Middle East during the 1850s and experienced
Darwin’s Origin of Species as an epiphany of sorts that liberated him from Christian
mores. On the basis of a purportedly Darwinian process of selective human re-
production (i.e., eugenics), he turned his energy to improving humanity.

Galton held that the principles of eugenics “ought to become one of the domi-
nant motives in a civilized nation, much as if they were one of its religious te-
nets” (Larson 2004, 181). He advocated positive eugenics — keeping superior
families from falling back toward the norm — rather than negative eugenics —
discouraging reproduction by the unfit — but it was negative eugenics that be-
came the hallmark of the eugenics movement during the 1920s and 1930s.

In addition to England, the eugenics movement thrived in the United States
and in Europe. The leading American eugenics organization, the Eugenics
Record Office at the Carnegie Institution Cold Spring Harbor Genetics Laboratory,
was the primary scientific institution for the promotion of research and related
social policies. The eugenicists identified those who should not reproduce; their
main target was hereditary forms of mental defect and deficiency. Influenced by
the work of Cesare Lombroso in Italy, some eugenicists also targeted repeat
criminals, prostitutes, and others who regularly manifested supposedly hereditary
undesirable social behavior (Larson 2004, 192). Physical conditions such as
epilepsy, hereditary blindness, and assorted gross deformities were singled out as
grounds for restriction. In the U.S., the Eugenics Record Office proposed a com-
prehensive state program designed to sterilize one-tenth of the population every
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generation. Although no such mass program took place in America, the U.S.
Supreme Court upheld the constitutionality of the model eugenics statute drafted
by the Eugenics Record Office and enacted in Virginia in 1927. Writing for the
Supreme Court, Justice Oliver Wendell Holmes wryly concluded that “three
generations of imbeciles are enough.”

The worst compulsory programs were enacted in Germany with the 1933 Law
for the Prevention of Genetically Diseased Progeny that mandated the steriliza-
tion of persons determined by genetic health courts to suffer from congenital
feeblemindedness, schizophrenia, manic depression, severe physical deformity,
hereditary epilepsy, Huntington’s chorea, hereditary blindness or deafness, or
severe alcoholism. Some three hundred thousand persons were sterilized under
this law between 1933 and 1939 when it was replaced by a euthanasia program
designed to rid the Fatherland of its mentally handicapped “children.” However,
these compulsory programs were not limited to Germany: every Nordic nation
adopted eugenic-sterilization legislation. The eugenics community focused on
marriage restriction, sexual segregation, sterilization, and in the United States,
especially on immigration restriction (Kevels 1995 [1985], 98).

Huxley was a vocal proponent of eugenics. As Garland Allen explains, Huxley
saw eugenics less in terms of selecting individuals within family lines and more
in terms of the shift of statistical means within large populations. Huxley pre-
dicted that eugenics would “inevitably become part of the religion of the future,
or whatever complex of sentiments may in the future take the place of organized
religion” (Allen 1992, 201). He believed that eugenicists must ask the same
kinds of questions that evolutionists ask when they attempt to understand how
selection operates to prevent or eliminate certain traits. Huxley held that “the
future evolution of the human species depended on a two pronged eugenics ap-
proach: (1) elimination of unwanted genetic variability (genetic diseases, mental
defects and so on) through negative eugenical measures coupled with selection
for desirable variation through positive eugenics, and (2) encouraging the main-
tenance of non-deleterious genetic diversity throughout the population as the
basis for future evolutionary advance” (ibid., 203). For Huxley, equalizing the
environment through eugenic planning had its own social and moral rationale.

In theory, Huxley’s brand of “reformist eugenics” was supposed to be differ-
ent from the “old eugenics” of Francis Galton; but, in practice, there was little
difference. He advocated reduction of the rate of reproduction of the lower
classes or poorer ethnic groups and increase in the rate of reproduction of the
upper classes or wealthier groups. He was a staunch advocate of birth control
and wanted to see the dissociation of sex and love from procreation: decisions
about procreation would be based on genetics and health of the off-spring (Allen
1992, 212). He anticipated opposition to his ideas, believing that 5 to 10 percent
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of the British population would be unable to absorb new ideas because of their
innate worthlessness. Since these “unteachables” contributed the greatest percen-
tage of hereditary defectives to the next generation because of their refusal to use
voluntary birth control, Huxley recommended compulsory sterilization. At the
beginning of the Great Depression, he proposed that unemployment relief be
made contingent on the male recipient’s agreeing to father no more children
(Kevels 1995 [1985], 123). Throughout the 1930s and 1940s, he actively cam-
paigned for contraception, worked to legalize voluntary eugenical sterilization in
England, and lavished praise on American eugenicists for “pioneering” the pas-
sage of eugenical sterilization laws. Huxley spoke of eugenics in terms of plan-
ning and controlling human evolution. He was actively involved in various so-
cial-planning groups in the 1920s and 1930s, and he admired the Soviet Union’s
commitment to planning and using trained experts or technocrats in industry and
agriculture. This admiration and his visit to the Soviet Union in 1931 were due to
his friendship with J.B.S. Haldane and J. D. Bernal, two “converts” to commun-
ism, who led Huxley to draw the political implications of his eugenical beliefs.

The horrors of the Nazi sterilization program, their experimentation on human
subjects, especially Jews, and their plan to exterminate the totality of the Jewish
people discredited the eugenics movement in the postwar years. Yet Huxley
remained committed to eugenics, and his association with the movement did not
diminish his international reputation. In fact, immediately after World War II, he
was appointed the first secretary general of UNESCO, a position he held for only
two years (1946-48) due to opposition from the Americans and his own deficien-
cies as a manager. His continued support for eugenics and his efforts on behalf of
worldwide population control received accolades in 1959 when he received an
award from the Lasker Foundation in the category of “Planned Parenthood —
World Population.” As president of the British Eugenics Society during the early
1960s, he continued to urge people to know more about human heredity in order
to think intelligently about human biological improvement. In 1965, the term
genetic engineering was coined and rapidly came to denote “a cluster of micro-
manipulations of the reproductive or hereditary process, some of which, like
cloning had little to do with genetics” (Kevels 1995 [1985],265). The debates about
genetic engineering, assisted reproductive technologies, and stem-cell research
during the past few decades are but an extension of the controversies surrounding
eugenics in early decades of the twentieth century (Holland, Lebacqz, and Zoloth
2001; Green 2001; McGee 1998).

Were Huxley alive today, it is reasonable to assume that he would be very
pleased with the accelerated pace of technology and the human involvement in
directed evolution. It is also reasonable to assume that he would be delighted to
learn about the advances in the neurosciences and the degree to which humans
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are now able to control their mental life by means of biochemical substances.
Similarly, the advances in artificial intelligence and the development of the
World Wide Web would be to his liking since he speculated on the emergence of
a supermind that would exceed ordinary human cognition. But it is also impor-
tant to notice some important differences between the British visionary and the
movement to which he gave a name. First, Huxley was a humanist in the original
Renaissance sense of the term, namely, a person committed to the studia huma-
nitatis — thetoric, grammar, history, poetry, and moral philosophy — which today
we call “the humanities.” Huxley wanted to bridge the gap between the sciences
and the arts, analyzed so well by his friend C. P. Snow (Snow 1964 [1959]), and
he would have been dismayed to see the eclipse of the humanities and the triumph
of the natural sciences. Second, Huxley was a naturalist, and his writings have
strong ecological awareness, both in terms of bringing people to appreciate hu-
man kinship with nature and in terms of human responsibility to preserve nature.
This ecological awareness is utterly missing in the transhumanist movement.
Finally, Huxley was a humanitarian with spiritual proclivities who was devoted
to the betterment of human life understood in nonutilitarian terms. He had a
strong aesthetic sense and reminded his readers that “the important ends of
man’s life include the creation and enjoyment of beauty, both natural and man-
made”. Huxley cherished “all sources of pure wonder and delight, like fine scenery,
wild animals in freedom, or unspoiled nature” and encouraged his fellow beings to
embrace “the cosmic project of evolution.” In the final analysis, Huxley’s tran-
shumanism was indeed “religion without revelation.” In the grand evolutionary
schema, Julian Huxley discerned “the lineaments of a new religion that we can
be sure will arise to serve the needs of the coming era” (Huxley 1992 [1954],
76). This new religion would believe in knowledge and “will take advantage of
the vast amount of new knowledge produced by the knowledge-explosion of the
last few centuries.” Transhumanists do not present their beliefs as “religion,” but
perhaps they should (Goldberg 2009) if transhumanism is to receive the attention
and the criticism it deserves.

J.B.S. Haldane: Counterculture, Technological Utopianism, and
Politics

The second major source of inspiration for the transhumanist movement is J.B.S.
Haldane, Huxley’s close friend at Eton. The son of the Oxford physiologist and
philosopher of science John Scott Haldane and Louisa Kathleen Trotter, J.B.S.
Haldane came from a long line of Scottish military men and leisured country
gentlemen. Haldane’s uncle and namesake was John Burdon Sanderson who was
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also a professor of physiology in Oxford, and another uncle, Richard Burdon, was a
distinguished Liberal and later Labor cabinet minister. Unlike his mother who
was an uncompromised Tory and fervent supporter of Joseph Chamberlain’s
brand of social imperialism, Haldane’s father was a Liberal and a humanitarian
who cared about alleviating suffering of ordinary men and women. The father
investigated mining diseases and colliery explosions and imparted to his son the
commitment to bettering human lives through the use of science and technology.

Haldane was clearly a child prodigy: he read English at three years of age and
German at five. His intellectual talent was channeled into science by his father
who treated him like a fellow scientist even before he went to Eton. Haldane
took part in his father’s scientific experiments (often done on themselves), and
father and son published a scientific paper together when J.B.S. was but 12 years
old. Haldane’s closest confidants at Eton and Oxford were Julian Huxley and his
younger brother Aldous.” Gradually, Haldane shed the conservative outlook of
his mother and, to her chagrin, increasingly aligned with the Liberal side of the
Haldane family. As an undergraduate at Oxford, he joined not only the University
Liberal Club but also the local Cooperative Society and over the years disso-
ciated himself from the aristocratic world of his birth. In fact, Haldane was a
self-made “scientific Socialist,” although it would take him a few good years to
figure out what socialism means. Gradually, he shifted from being an inactive
supporter of the Labour Party to being a member of the Union of Scientific
Workers and eventually (under the influence of his first wife, Charlotte Burghes)
to becoming a member of the CPGB.

When World War I broke out, Haldane gladly volunteered for the Scottish
Black Watch Regiment and served with distinction in the Middle East. Although
he was wounded twice, he cherished the wartime experience and even discovered
that he liked the battlefield experience, including killing people. In the war, Haldane
encountered chemical weapons and began to reflect systematically on the role of
science in warfare. He came to the conclusion that chemical warfare was more
humane than conventional weapons and urged the British government to accele-
rate its research and development in that area. He also recommended some novel
ancillary projects such as training special units of black men from the colonies
for chemical combat. One presumes that Haldane’s scientific research found that
Asians and Africans suffered less than Europeans from exposure to various gases.
This view reflects his involvement with the eugenics movement, which began
when he was an undergraduate at New College, Oxford. The Great War, however,

2 Aldous Huxley used Haldane as the model for the fictional character of Shearwater in the novel
Antic Hay (1923) and Haldane’s futuristic speculations about ectogenesis (i.e., birth outside the
womb) played an important role in Huxley’s famous dystopia Brave New World (1932).
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was the major factor of Haldane’s disillusion with his own class and with tradi-
tional liberalism. He was attentive to rapid changes in the life of working people
during the postwar years and believed that their needs could be addressed only
through science. The Liberals were incapable of taking appropriate action, and
Haldane condemned their “gross mismanagement of the war, and more generally,
the pride Britain’s governors took in their ignorance of science” (Werskey 1978,
60). For Haldane, science was the answer to human social ills.

After the Great War, Haldane returned to Oxford in 1919, but in 1922, he ac-
cepted a position in biochemistry at Trinity College, Cambridge, where he taught
until 1932. In Cambridge during the 1920s, he became a true cultural hero. As
Isaiah Berlin attested, Haldane (along with Aldous Huxley) was seen as “one of
the major intellectual emancipators” (Werskey 1978, 86). By the mid-1920s, he
was a famous public figure that attracted many undergraduates and academic
nonconformists because he was a larger-than-life figure. Physically, he was an
imposing man with a ferocious, mercurial temper; scientifically, he was a virtuoso
who covered physiology and biochemistry, as well as biometry and genetics;
intellectually, he had unusual breadth mastering not only several natural sciences
but also the classics, history, and political theory; and socially, he was very witty
and clever, although his behavior was often mercilessly tactless.

In particular, Haldane’s views on sexuality made him a celebrity in the coun-
terculture of Cambridge during the 1920s. Both Haldane and Julian Huxley
“made a point of declaring that sexual compatibility was essential to the happy
marriage, that women deserved sexual satisfaction as much as men, and that
there was nothing wrong or degrading about sexual pleasure dissociated from
procreation. Of course, they endorsed divorce and birth control” (Kevels 1995
[1985], 125). Haldane certainly mocked many social conventions, and some
people found his behavior to be simply disgraceful, but it is not clear whether his
behavior was a matter of class rebelliousness or social ineptness. Haldane’s affair
with a journalist of the Daily Worker, Charlotte Burghes, who was married at the
time and a mother of a child, became a much publicized scandal. In order for her
to secure a legal divorce from her husband, they had to stage the adulterous affair
that led the Ethics Committee at Cambridge University to dismiss Haldane from
his readership in biochemistry for his “gross immorality.” With the help of Na-
tional Union of Scientific Workers,® of which Haldane was a member, he fought

3 The National Union of Scientific Workers (NUSW) hoped to represent the economic interest of
a large and growing body of applied scientists. It was determined to secure for its members higher
salaries, greater security of tenure, and more control over their jobs. The organization eschewed the
strike as a weapon, but it was nonetheless quite militant; several pioneering negotiations with state
agencies and other employers were achieved in the 1920s, although the organization collapsed in
the world economic crisis after 1929.
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back and won a major case against the university, protecting the rights of work-
ers from institutional interference in their private life (Kevels 1995 [1985], 84).
All these made him into an object of admiration, even if he remained rather aloof
and had relatively few close friends.

In the 1920s, Haldane was not yet politicized. He did not want to leave his lab
and had no desire to be involved in party politics. At that time, he felt that biolo-
gists did not have the data that would allow them to advise the government on
controlling human behavior (Kevels 1995 [1985], 94). While denying that he
was or ought to be politically engaged, Haldane did concede that he had a duty to
preach to his audience about the necessity of introducing the scientific attitude
into politics. He averred that the “nation’s material basis is scientific, but its
intellectual framework is pre-scientific.” Although he acknowledged that it was
impossible to predict how exactly “scientific knowledge is going to revolutionize
human life,” in 1924 he already had professed his belief that science “will continue
to do so, and even more profoundly than I have suggested” (Haldane 1924, 80).

Haldane’s main area of scientific research was population genetics. Along
with Ronald Fisher and Sewell Wright, he developed the mathematical theory of
natural selection that showed the direction and rates of changes of genes fre-
quencies. Haldane was able to calculate the rate and effectiveness of selection for
a character trait. While eugenics continued to fascinate him and others because
of the dream of human biological improvement, Haldane’s growing socialist
leanings would lead him to warn against the misapplication of the science of
heredity “to support the political opinions of the extreme right thereby rendering
eugenics abhorrent to many democrats” (Werskey 1978, 97). As much as he
disapproved of the misapplication of science, he also scolded those writers on
eugenics who were not sufficiently versed in the science of heredity or who se-
lectively manipulated scientific evidence to advance their social agenda. Haldane
maintained that “in view of the demands for intellectual and manual skill in
modern civilization it was an evil that the unskilled workers are breeding faster
than the skilled classes, but the eugenicists were wrong to think that the best way
of eradicating this evil was to prevent by force the less able part of the popula-
tion for reproducing itself” (Kevels, 1995 [1985], 94). Haldane discouraged the
marriage of first cousins and calculated that stopping such marriages would re-
duce all sorts of genetic defects, (ibid., 184), but he also believed that free and
equal education and the abolition of hereditary wealth would create conditions
for the betterment of the lower classes. He pushed for the removal of educational
inequality and looked forward to the creation of a classless society where “far
reaching eugenic measures could be enforced by the state with little injustice.
Today this would not be possible” (Werskey 1978, 97). Haldane had much to say
about eugenics in the ideal future society in his celebrated book Daedalus, or
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Science and the Future (1924) where he couched the utopian vision of eugenics
in scientific terms.

Daedalus is a remarkable futuristic essay that accurately predicts many of the
developments of the late twentieth century. Instead of focusing on Prometheus,
“the physical inventor” of Greek mythology, Haldane chose to focus on Daeda-
lus, the first “biological inventor” — or, in our current parlance, the first genetic
engineer — who oversaw the procreation of the Minotaur by arranging the coupl-
ing of Pasipha€ and the Cretan bull. Haldane reminds the reader that, whereas
Prometheus was punished by the gods, Daedalus “was not punished in this world
or in the next” but he was “exposed to the universal and age-long reprobation of
a humanity to whom biological inventions are abhorrent” (1924, 49). Humans
look at biological invention (i.e., engineering) as “indecent and unnatural,” but
Haldane observes that “biological invention then tends to being as a perversion
and ends as a ritual supported by unquestioned beliefs and prejudiced” (ibid.).
Contrasting himself to Huxley, “who could believe that while science might
indeed remould traditional mythology, traditional morals are impregnable and
sacrosanct to it,” Haldane insisted that “we must learn not to take traditional
morals too seriously,” going even further to claim that “there can be no truce
between science and religion” (ibid.). More removed from the values of Victo-
rian England than was Huxley, Haldane adopted a thorough-going secularism
and later made communism his secular religion, although in the 1950s, he would
renounce socialism and, after settling in India, would be deeply interested in
Hinduism.

Haldane’s speculations on the scientific developments of the twentieth century
are quite remarkable in their accuracy. His futuristic projects consist of the “gra-
dual conquest of space and time” (Haldane 1924, 27) and include the invention
of a “durable storage battery ... that will enable us to transform the intermittent
energy of the wind into continuous electric power” (ibid., 24). Chemistry would
also transform human life, as Haldane predicts the creation of synthetic foods
and the use of chemical substances for performance enhancement (ibid., 35).
Human reproduction, too, will see profound changes as ectogenesis and planned
breeding become universal. He reasons that “if reproduction is once completely
separated from sexual love, mankind will be free in an altogether new way”
(ibid., 68), echoing his own struggle for sexual emancipation." He admits that
“this will involve an operation which is somewhat unpleasant,” but it will be “an
honour” to the “ectogenetic mother” because in planned breeding only the best
should reproduce. Advances in biology, Haldane went on to speculate, will bring

4 The fact that Haldane was childless in both his marriages sheds an interesting light about his
speculations on the production of “test-tube babies” and his qualified support for eugenics.
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about “progress in medicine” that will focus human attention not on “good
death” (as Christianity has done for centuries) but “more and more on a good
life” (ibid., 54). Future science will bring about “the abolition of disease,” which,
in turn, “will make death a physiological event like sleep” (ibid., 73). His reflec-
tion on the relationship between science and arts is most interesting. On the one
hand, he was “absolutely convinced that science is vastly more stimulating to the
imagination than the classics,” but on the other hand, he observed that “the products
of this stimulus do not normally see the light because scientific men as a class
are devoid of any perception of literary form” (Haldane 1924, 29). He lamented
the “defective education of the artists” and recommended that we “educate our
poets and artists in science” and “educate our masters, labour and capital, in art”
(ibid., 30).

The publication of Daedalus made Haldane a famous man; it sold over 15,000
copies. However, with his maturation over the years, his exuberant irreverence
changed. In the 1930s, when Haldane became more involved with socialist and
communist circles, he began to express dissatisfaction with unchecked eugenics.
In “Possibility of Human Evolution,” while he stressed the importance of im-
plementing eugenics policies if human beings are to overcome nature by becom-
ing masters of their own evolution, he also argued that eugenics should not be
taken too far. He averred that “the effort to eliminate all sorts of ‘Unfit’ human
types is [a] very much more dubious proposition” because “many of the ‘unfit’
are unfit for society as it is today, but that is often society’s fault. The attempt to
prevent them from breeding really involves the appalling assumption that society
as at present constituted is perfect, and that our only task is to fit men to it.” As
he moved leftward politically, he came to endorse social engineering, through
education as opposed to planned breeding.

Haldane’s “conversion” to communism came gradually. In the 1920s, he had
high hopes for the Labour movement, but by the end of the decade, he reversed
his judgment and did not see how the ruling class would ever be able to under-
stand enough about technology to make nationalized industries work. Conversely,
he did not believe that socialist politicians, once in power, could command the
loyalties of his scientific colleagues. In the 1930s, Haldane moved further to the
Left. If in 1932, when he turned 40, he saw himself merely as progressive, in
1938 he declared himself a Marxist, although not yet a member of the Communist
Party, which he joined in 1940. The Spanish Civil War in 1936 clearly was a
contributing factor: his stepson fought with the anti-Franco forces and died in
combat. Haldane’s political transformation was beginning to take shape: he de-
cided that Marxism was true and that the prospects of achieving socialism in
Britain without recourse to violent revolution were growing slimmer every year.
He came to see communism as the antithesis rather than apotheosis of bourgeois
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liberalism and considered communism alone as the proper response to the me-
nace of Nazism. In 1940, he joined the Communist Party and began to write his
influential science column in the Daily Worker, teaching millions of readers how
science could improve the human condition. In time, Haldane became one of the
editors of the Daily Worker but resigned in 1954 when his infatuation with
communism finally came to an end. The Lysenko affair in 1947 and Trofim
Lysenko’s persecution of Russian geneticist Sergei Vavilov in the early 1950s
eventually led Haldane to dissociate himself from the Communist Party, even
though he was reluctant to criticize Lysenko in public and believed that some of
Lysenko’s views on inheritance of acquired traits could be proven scientifically
(i.e., through mathematical calculations of population genetics) (Clark 1968,
190-91).

Disillusioned with communism as well as with the British government’s con-
duct in the Suez Canal Crisis of 1956, Haldane and his second wife, Helen
Spurway — a physicist whose career Haldane worked hard to advance — settled in
India where his socialist dreams were welcomed by the Nehru government. He
headed the biometry unit at the Indian Statistical Institute and was deeply en-
gaged in his research on human genetics and quantitative study of biology. Seeking
inner peace, he became keenly interested in Hinduism, adopted vegetarianism,
and became involved in an organization for the protection of animals. Haldane
died in 1964 after having published several hundreds of popular essays about
science, twenty-four books, and more than four hundred scientific papers. He
wrote with passion about a number of social and scientific problems and often
took ethics and philosophy, literature and art into consideration. Like Julian
Huxley, a solid classical education at Oxford made him a humanist, but he was
much more opposed to traditional religion than was Huxley. As a communist, he
endorsed dialectical materialism, and some people see a connection between
endorsement of materialism and his scientific work on the material basis of all
life. His communist convictions made him deeply interested in bettering human
life by employing science and technology, and he believed that human progress
moves the species to transcend biological limitations. While Huxley was the
“prophet” of transhumanism, Haldane’s rebellion against traditional mores, his
faith in biological engineering, and his speculations about human-brain interface
capture the irreverent style of the transhumanist movement, although few trans-
humanists possess the literary breadth of Haldane or his depth of coverage of
many branches of science — physiology, biochemistry, biometry, cosmology,
statistical methodology, and all aspects of genetics (e.g., see Haldane 1964).
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J.D. Bernal: Communism, Science, and the Betterment of Humanity

If Haldane speculated about the role of science in the future engineering of hu-
manity, the person who contributed most to the professionalization of science
and its cultural centrality was John Desmond Bernal. Bernal was a “fascinating,
memorable and extraordinarily impressive” man; if not a genius, he was at least
a uniquely gifted man (Hobsbawm 1999, ix.). Although Bernal did not receive
the Nobel Prize in crystallography, he inspired several Nobel laureates (e.g.,
Dorothy Crowfoot Hodgkin, Max Perutz, and Maurice Wilkins), and two other
Nobel laureates (Francis Crick and Aaron Klug) went out of their way to work at
his lab. Despite his unusually creative mind and outstanding scientific breadth,
he did not attain the highest distinction in science, partly because he spread him-
self too thin and partly because he devoted too much energy to local, national,
and international politics. Like Haldane, who, as mentioned, served as the model
for the character in Aldous Huxley’s Antic Hills, Bernal inspired the lead character
in C. P. Snow’s novel The Search (1934). Bernal’s personal charm, enthusiasm,
piercing intelligence, inexhaustible energy, and unconventional approach to
sexuality made him an irresistible figure, very much like Haldane, but he was
more controversial than Haldane because of his refusal to distance himself from
the USSR, even after the atrocities of the Stalinist regime were exposed, and
because of his totally unconventional sex life. Although he was legally married,
Bernal believed in sexual freedom and had children with other women, with
whom he lived for extended periods without divorcing his legal wife.

Bernal was born in Ireland to Samuel Bernal, Catholic father of a Sephardic,
converso descent and Elizabeth (Bessie) Miller, an American Protestant mother,
one of the first females to enter Stanford University in 1891, although she did not
graduate with a degree. His parents met in 1898 in Belgium where Bessie was
traveling by bicycle for six months with her brother Jonathan (Brown 2005, 2).
The Catholic Bernal family was quite an anomaly among the Anglo-Irish Protestant
landowners of Tipperary, but it was the mother’s social charm and intellect that
made their life socially manageable. John Desmond (who was called Desmond
by those close to him) grew up a devout Catholic and, from a very young age,
was attracted to the physical world of nature. Desmond and his brother Kevin
were sent to English boarding schools; the first two schools were unhappy expe-
riences for the Bernal boys, but the Bedford School in the English Midlands
(which Bernal entered in October 1914) proved a good place. He began to exhibit
a deep passion for science at the expense of the conventional study of the clas-
sics and graduated from the school with a scholarship to Emmanuel College in
Cambridge, which he entered in 1919 and graduated from in 1923 with work on
minerals that used X-ray techniques to understand the arrangement of atoms in
molecules.
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During his undergraduate years at Cambridge, Bernal was politicized and
gradually substituted his devotion to Catholicism with a passionate commitment
to communism. At Cambridge, he also fell in love with Eileen Sprague, who
introduced him to communist circles, and married her to the dismay of his mother.
During the 1920s, “the Bernals seemed intent on proving that the sex life of a
scientist could be as variegated and piquant as that of any painter of novelist”
(Brown 2005, 56). They had a sort of open marriage and in addition to the two
children with Eileen, Bernal would sire a son with another woman, Margaret
Gardiner — Martin Bernal (who would later become an important historian of the
ancient world) — and a daughter with yet another lover, Margot Heinemann.
Along with the legal wife and the two mistresses, there was a long list of female
attachments, many of whom were much younger than Bernal and often research
assistants who worked in his lab. Although Bernal believed in equality between the
sexes and treated the women in his lab much better than was the norm at the time
(Hobsbawm 1999, 235-54), his practice of “sexual varietism,” as he called it,
would be considered exploitative and unacceptable by current feminist standards.

Like Haldane, Bernal was a social rebel, but unlike Haldane, Bernal’s com-
mitment to communism came earlier and lasted throughout his life. Bernal and
Eileen joined the CPGB in 1923, shortly after they moved from Cambridge to
London. Because the Communist Party in those days had no specific role for
intellectuals in its rank, Bernal was much more active in the Holborn Labour
Party, which had a particularly active, left-wing constituency, albeit divided by
internal disputes and factionalism (Brown 2005, 22-24). In 1927, the Bernals
moved back to Cambridge, and although Bernal’s membership in the party had
lapsed, a personal friend, Magda Phillips, recruited him back to the Communist
Party in 1933. He remained attached to the party for the rest of his life, even
though he did not carry a card (which was decided by the party). For Bernal,
science and communism would emerge as two sides of the same coin: science
was communism, and communism was science.

During the 1930s, Bernal played a central role in the political radicalization
and mobilization of British scientists, as Marxism began to have significant im-
pact on the natural sciences. He was the most prominent and long-lasting convert
to communism among the significant scientists in Britain, many of whom were
associated with the Cavendish Laboratory of Cambridge and the Cambridge
Scientists Anti-War Group established in 1934, a major group of political militants
among the young scientists of Cambridge (Rose and Rose 1999). These scientists
were part of a reformist movement current in science who pressed for greater
recognition of the social implications of science, greater scientific planning, and
a greater role for science in political decision making. The antiwar scientists of
the 1930s warned against the danger of aerial, chemical, and biological warfare,
which they correctly predicted would be directed against noncombatants. Bernal
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deeply believed in trade unions and joined the NUSW in 1924 as part of his
campaign to improve the wages and social conditions of scientific researchers.
He helped organize the Cambridge Branch of the Association of Scientific
Workers, which the NUSW had become. Due to his efforts, the organization
would grow to from 1,000 to 17,000 members, and Bernal would become its
president in 1949.

Political radicalization in the interwar years did not necessarily mean accep-
tance of Marxist ideology of scientific socialism as worthy of serious considera-
tion. Bertrand Russell, for example, dismissed scientific socialism as philosophi-
cal quackery. Yet like J.B.S. Haldane and Joseph Needham, Bernal was most
attracted to Friedrich Engels’s Dialectics of Nature, which was published for the
first time in 1927 and appeared in an English translation only in 1940, with an
introduction by Haldane. Other works by Engels were available in English, leading
Bernal in 1937 to publish his essay “Dialectical Materialism and Modern
Science” in the Marxist journal Science and Society. Engels anticipated and
welcomed the rupture in the framework of classical physics, recognized that the
discovery of a single basic unit of life made possible the analysis of living organ-
isms and systems of increasing complexity, and understood that diachronicity —
that is, history — inevitably entered the sciences with the theory of evolution
(Hobsbawm 1999, xvi). Engels’s dialectical materialism not only offered a histori-
cal perspective on the processes of change and transformation, but it also justi-
fied the efforts of biologists such as Haldane and Needham to apply experiments
and suitable mathematical modeling to the analysis of complex and essentially
nonmechanical organisms and systems. Dialectical materialism appeared to offer
a philosophical vision of the totality of the phenomena in nature that allow for
both unity and limitless diversity, a theory of everything that was not mechani-
cally reductionist. Like his friends Haldane, Huxley, and Needham, Bernal
adopted an interdisciplinary or transdisciplinary outlook: he integrated science
and the arts, as did Needham; Haldane combined science with philosophy, history,
and political science; and Huxley mixed science, philosophy, and literature.

Following in Haldane’s footsteps, Bernal also fantasized about the future where
science would transform all aspects of social life and would replace religion as
the dominant social force. Even more radical than Haldane’s Daedalus, Bernal’s
The World, The Flesh and the Devil: An Enquiry into the Future of the Three
Enemies of the Rational Soul expressed total commitment to science, a faith in
science that can be described as secularized religious devotion. Indeed, for Bernal,
“now that religion gives place to science, the paradisical future of the soul fades
before the Utopian future of the species, and still the future rules.” And the fu-
ture concerns not only “man and his desires” but “blindly and inexorably ... the
whole universe of space and time” (Bernal 1969 [1929], 3). The subtitle of the work
reveals Bernal’s secularized outlook: only through science (the new secularized
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religion) can humanity overcome the three enemies of the rational soul: “the
obstacle of the physical environment, the limitations of our cellular fabric, and
the darker aspects of our characters” (Brown 2005, 70). Bernal’s futuristic essay
argued that the three disciplines that would enable humanity to unravel the com-
plexities of the future are history (“a storehouse of illustrative facts”), the physi-
cal sciences (a way of comprehending the whole universe of space and time), and
psychology (the science of human cognition and desires).

Going beyond the short-term problem of scarcity and poverty, which were the
paramount concerns of leftist circles, Bernal concerned himself with the long-
term perspective for the human species. The discoveries of the nineteenth cen-
tury brought about “a macro-mechanical age of power and metal, enabling hu-
mans to control the forces of nature and eventually substitute steam and electrical
power in place of muscle energy” (Bernal, 1969 [1929], 11). The new discove-
ries in “the micro-mechanics of the Quantum Theory which touch on the nature
of matter itself, are far more fundamental and must in time produce far more
important results” (ibid., 12). Bernal’s prediction was based on the rapid ad-
vances in quantum mechanics during the 1920s, and his ideas expressed not only
deep faith in the ability of science to change the human environment but also the
yearning of human beings to transcend biological and physical limitations.

In The World, the Flesh, and the Devil, Bernal identified “the need to acquire
sufficient acceleration to escape the earth’s gravitational field as the major bar-
rier to extra-planetary travel” (Brown 2005, 71) and surmised that “the most
effective method is based on the principle of the rocket” (Bernal 1969 [1929],
15). He contemplated space travel and colonization (including manned travel to
the moon), considered using an airplane as an alternative to rocket power to
escape the earth’s gravitational pull, and even mused about “building a perma-
nent home for men in space” (ibid., 18), admitting that a “gravitationless way of
living is very difficult for us to imagine, but there is no reason to suppose that we
would not ultimately adjust to it” (ibid., 22). In other words, Bernal contem-
plated the future transformation of the human form and believed that, in the
future, “man himself must actively interfere in his own making and interfere in a
highly unnatural manner” (ibid., 30). For this reason, he supported the eugenics
movement; indeed “the eugenists and apostles of healthy life, may, in a very
considerable course of time, realize the full potentialities of the species” (ibid.).

The central organ in the future transformation of humanity is the brain. In
Bernal’s schema, the brain would no longer be housed in a skull but in a rigid,
lightweight cylinder, under optimal conditions. If new sense organs could be
wired into the brain’s circuitry, then a direct connection could be made with the
brain of another “person,” setting up neural networks that would permit the perfect
transference of thought. Humans would acquire new “increased faculties” as their
brains and their bodies would function in “television apparatus, tele-acoustic and
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tele-chemical organs and tele-sensory organs of the nature of touch for determining
all forms of texture bodies” (Bernal 1969 [1929], 41). Although he admits that
“the new man must appear to those who have not contemplated him before as a
strange, monstrous, and inhuman creature” (ibid.), he considers the “mechanical
man” to be the end of “normal man” who has reached “an evolutionary dead-
end.” The mechanical man only appears to be “a break in organic evolution” but
“is actually more in the true tradition of a further evolution” (ibid., 42). Like
Huxley, Bernal saw the “new man” as the logical outcome of the immense, still
largely unrealized possibilities of the human brain. In the future, Bernal pre-
dicted, “connections between two or more minds would tend to become a more
and more permanent condition until they functioned as dual or multiple organ-
isms” (ibid.). Bernal made clear his own preference for a society of interlinked
disembodied minds devoted to the pursuit of research and control of the un-
iverse, although he also envisioned division of labor between “the different indi-
viduals of a compound mind [who] would not all have similar functions or even
be of the same rank of importance. ... Thus would grow up a hierarchy of minds
that would be more truly a complex than a compound mind” (ibid., 44). His
youthful scientific fantasy predicted many of the technological developments of
the second half of the twentieth century, and he would have been very pleased
with the advances in space travel accomplished in the late twentieth century and
also with the role of computers, information technology, and artificial intelli-
gence, all of which have realized the dream of a new humanity and a new, manu-
factured, artificial life.

Like Haldane, Bernal foresaw the development in synthetic materials and in-
dustrial technology, but his prophetic technological forecasting is bolder and
more accurate. More than any other scientist of his generation, he was aware of
the new implications of scientific discoveries in relation to biology as well as to
physics, and his approach drastically contrasted with that of Sigmund Freud.
Bernal pondered the future of feeling and speculated that feelings would be pro-
duced and controlled by physical substances. He also forecasted that “feeling
would truly communicate itself, memories would be held in common and yet in
all this, identity and continuity of individual development would not be lost”
(Bernal 1969 [1929], 54). He took seriously the possibility that future humanity
would be divided between “one section which colonizes space and pursues the
scientific enterprise to the ultimate, and the other — ‘the old mankind’ which
would be left in undisputed possession of the earth, to be regarded by the habi-
tants of the celestial spheres with a curious reverence” (ibid., 73). For Bernal,
this prospect would satisfy scientists with their unending quest for knowledge
and experience, including observation of the “human zoo” on earth, which would
be “so well-managed that the inhabitants would not even be aware of it” (ibid.).
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Bernal’s “ode to science,” so to speak, was no mere musing of a young scien-
tist but the outline of his life-long championing of the role science must play in
the betterment of humanity. In 1938, he accepted an invitation to head the Physics
Department at Birkbeck College of the University of London, and remained there
until the end of his academic career in 1968. A year after he arrived at Birkbeck
and a decade after he published his futuristic essay, Bernal published his highly
influential work The Social Function of Science (1939).° The book is divided
into two parts: Part I (“What Science Does”) describes the place of science in a
capitalist society and demonstrates the inadequacies and shortcomings of the
organization and management of science in such a world. This was the first anal-
ysis of research and development in economic terms. His critical analysis of the
use and misuse of science and technology in Britain and in other countries provided
the basis for what would become known as “science policy” and “technology
policy,” which did not yet exist in the 1930s (Freeman 1999, 119). Science policy
came into its own only during World War II, and Bernal was instrumental in the
efforts to harness science, technology, and large-scale planning to win the war
against Germany.

In Part IT of the book (“What Science Could Do), Bernal offers prescriptive
reflections about the importance of the social implications and applications of
any branch of knowledge. His major concern was to define how to use science
more effectively for human welfare, and his prescriptions were shaped by his
communist commitment. He believed that the Soviets led the world in measure-
ment of economic activities and their government used scientific analysis in its
social policies. Here he argued for a massive increase in the scale of commitment
of resources to research and other scientific activities. For Bernal, only socialist
planning could rectify the gross underinvestment in science and technology,
serious misallocation of resources, and inefficiency of the system. He did not
simply contrast “private” and “public” science or argue that public operation and
responsibility were somehow better; rather, he contrasted an idealized model of
social planning with the private and public decision making of a capitalist and
mixed economy. Because he identified the idealist mode of socialist planning
with the actual working of the science-technology system in the USSR, his analysis
is seriously flawed, especially in retrospect.

During the war, Bernal placed his scientific expertise in the service of the
state, but his pro-Soviet stance made him a very controversial figure. In the
postwar years, back at Birkbeck, Bernal was deeply concerned with building
prefabricated homes with the use of novel materials and continued to champion
the role of science in the betterment of human life worldwide. It was due to Bernal
that “Scientific” was added to the title UNESCO. After the war, Bernal increasingly

5 Anexcellent summary of this book’s main theme is offered in Chris Freeman’s essay (1999).
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devoted his energy to international peace efforts, mostly in Soviet-sponsored organ-
izations, which earned him the nickname “The Sage.” In 1946, the Association of
Scientific Workers organized a conference on “Science and the Welfare of Man-
kind,” and British scientists, including Bernal, expounded their views about the
social and ethical responsibilities of science. The conference voted to establish
the World Federation of Scientific Workers, with Bernal as its vice president.

Bernal continued to play on the international scene through the 1950s, espe-
cially within the framework of the Soviet-sponsored World Peace Council, but
his intellectual reputation was tarnished greatly during the Lysenko affair, where
he clashed with Julian Huxley, who had denounced Lysenko’s theories. Bernal
believed that Lysenko’s theories and achievements were rooted in practical agri-
culture and refused to recognize the injustices that Lysenko’s theories inflicted
on the scientific community in the USSR. He continued to hail Stalin as a great
scientist, even in his eulogy for the dictator (Bernal 1958). Bernal was a frequent
visitor to the USSR in the years after the war, and after Stalin’s death, he was
closely associated with Nikita Khrushchev, as well as with the leaders of Com-
munist China, Mao Zedong and Jhou Enlai (Brown 2005, 383-411). As a scien-
tific envoy, Bernal tried to bridge the growing gap between Russia and China
and was mainly concerned with scientific collaboration as a means to create a
peaceful world. He summarized his vision in World without War (1958). Deeply
committed to the principle of nuclear disarmament, Bernal always harped on his
favorite theme: “the obstacles a new arms race would present to humanity’s
chance to benefit from scientific cooperation” (Montague 1999, 218).

Bernal’s legacy for transhumanism is unmistakable. As Eric Hobsbawm suc-
cinctly put it, Bernal “was the most influential prophet of the unlimited potential
of science for progress and therefore of the transformation of science and scien-
tists into a recognized, publicly structured and funded force of production”
(1999, xi). Bernal’s insistence on the social function of science goes to the heart
of the transhumanist outlook. For him, science is the most important activity of
human beings, both short term and long term; science is its own justification, a
specialized activity of a social group — the scientific community — which has a
dual function: “to keep the world going as an efficient food and comfort ma-
chine, and to worry out the secrets of nature for themselves.” Today, the world
may be run by scientific experts even more than in Bernal’s day. He believed
that, as the world would become more rational and the use of brute force would
diminish, real sovereignty would shift from nations to advisory bodies composed
of scientists. Due to science, the immediate problems of the world (e.g., hunger,
poverty, and disease) would be solved relatively quickly, freeing humanity to
pursue other goals. Scarcely anything would ultimately be beyond the powers of
organized scientific intelligence; even “the motions of the stars and living things
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could be directed.” For the communist Bernal, God might not exist, but science
had become God.

Transhumanists share Bernal’s deep faith in science and laud his ability to
forecast successfully many of the developments of the late twentieth century,
even though they do not share his belief in “Communism as an inevitable conse-
quence of the scientific and technological revolution” (Rose and Rose 1999, 137).
To the extent that transhumanism is politically oriented, its leading thinkers (e.g.,
James Hughes and Nick Bostrom) endorse liberal democracy and leave decisions
about genetic engineering in the hands of rational individuals. They maintain that
the democratic process itself is the best context within which to sort out the debate
about the enhancement of humanity.

Conclusion: Why Transhumanism Matters

Transhumanist ideology has generated organizations, literary documents, confe-
rences, and even aesthetics.® Although the number of people formally associated
with the World Transhumanist Organization is very small (only several thou-
sand), it is a mistake to dismiss transhumanism as intellectually inconsequential.
Transhumanism captures profound trends in contemporary society and culture as
a result of acceleration of scientific knowledge and concomitant technological
advances. By highlighting the indebtedness of transhumaism to the legacy of
Julian Huxley, J.B.S. Haldane, and J. D. Bernal this essay does not wish to dismiss
transhumanism as unoriginal or lacking in novelty but rather to offer some depth
for the key themes of contemporary transhumanism: the notion that humanity is
at the early phase of its evolutionary process, a notion that comes mainly from
Huxley; the emphasis on the human capacity to engineer its material environ-
ment and itself; the belief that the salvation of humanity can come only from
science and technology; and the fascination with the emergence of collective
intelligence that will actualize the immense and yet largely untapped potential of
the human mind.

Given recent developments in genomic, robotics, artificial intelligence, and
nanotechnology, these ideas are no longer mere fantasies or musings that belong to
the genre of science fiction (Hayles 1999). Rather, they have become a reality. To a
great extent, we already live in a transhumanist world because we use science and
technology to enhance human mental and physical abilities and aptitudes, and we

6  Natasha Vita-More has attempted to articulate a transhumanist aesthetics in her various public
talks and exhibits, but she is yet to produce her vision in a full-length book. Nevertheless, her
claim that Second Life, the virtual social network, expresses the distinct aesthetics of transhu-
manism is convincing.
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try to ameliorate undesirable aspects of the human condition, especially the pain
and suffering associated with aging and death. In other words, in the contempo-
rary world of the early twentieth-first century, the human has become a design
project, a piece of machinery to be tinkered with and fixed technologically. The
question is not whether we want to be transhuman but rather what kind of society
we wish to have given the centrality of science and technology that call on us to
transcend our biological limitations and give rise to new type of a human being,
the enhanced human. In the current, ambiguous state of affairs, we must engage
transhumanism in a deep discussion about the feasibility as well as the desirabili-
ty of our actions, or else we will abandon our responsibility, our moral duty to
ourselves and to future generations.

If the prophets of transhumanism were alive today, they would be very
pleased with the scientific, technological, and biomedical developments of the
last four decades. However, it is also reasonable to assume that these three intel-
lectuals would have been able to conduct the public debate about transhumanism
with depth and dignity, which are sometimes missing in the current public dis-
course. Unlike their contemporary heirs, the three British scientists had deep
respect for the humanities as expressions of the human personality. To address
the transhumanist vision of and for humanity requires us to consider all aspects of
being human, including values such as empathy, care, compassion, and love, which
transhumanists tend to forget because they place so much faith in technology, artifi-
cial intelligence, or rational utilitarian calculus. Whether we engage transhumanism
critically or approvingly, whether we think that transhumanism is the “most dan-
gerous idea” or the best hope for humanity, we need to conduct our discourse
with erudition, sensitivity, and deep concern for the well-being of human beings
as they exist today: fallible, vulnerable, and mortal.
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Religion and the Technowonderland of Transhumanism

Linell E. Cady

Transhumanism is a slippery term. It was originally coined in the mid-twentieth
century by Julian Huxley to capture the evolutionary possibilities of the human
(Tirosh-Samuelson; see chapter 1 of this volume). Today it refers to the accele-
rating use of new sciences and technologies to engineer the human or, as some
envision it, the posthuman, as enhancement technologies gain speed. It desig-
nates an ideology and movement pushing this project forward — symbolized in
the uploading of the human into a computer. The lack of any clear line between
therapy and enhancement and the need to redraw this boundary continually com-
pound the interpretive and normative challenges of this accelerating trajectory.
Impossible to ignore, should we celebrate, oppose, or simply resign ourselves to
its advance?

Getting a handle on the perils and possibilities of transhumanism is made even
more difficult by its positioning within the religion/secular framework that now
deeply structures our imaginative and social worlds. Transhumanism epitomizes
the power and potential of modern science and technology with its seductive
promise of immortality or radical life extension achieved in and through human
efforts rather than a transcendent divine being. In representing the apotheosis of
science and technology and the irrelevance of a transcendent God, transhuman-
ism positions itself as a secularist project that displaces religion.'

Its oppositional, often confrontational, relationship to religion is compounded
by the politics of religion in American life in recent decades. A highly conservative
variant of religion has dominated, trumping other more liberal interpretations of
religious traditions in American public life. Not only opposed to transhumanism,
the conservative religious camp typically denounces stem-cell research, cloning,
and even the evolutionary premises that underlie the modern biological sciences
(De Gette 2008).” These dynamics reinforce a picture of a deep cleavage be-
tween the religious and secular domains, lending further support to the secularist
presumption and conservative religious anxiety that scientific progress is in-
versely correlated with religious faith.

1 The belief that religion and transhumanism are antithetical is pervasive, though some advocate a
more dialogic approach: Campbell and Walker 2005; Maher and Mercer 2009; Hefner 2003;
Hopkins 2005.

2 A 2006 survey released by the Pew Research Center found 42 percent of respondents “directly
rejected evolution, choosing the option that humans and other living things have existed in their
present form since the creation.” See Keeter, Masci, and Smith (2007).
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The problems with this picture are many. The cultural work of the religion/
secular binary lends transhumanism the mantle of the modern, the rational, and
the progressive, positioning religion as its antiquated, superstitious, and regressive
opponent. Through the work of this oppositional construction, transhumanism
too readily secures the legitimating credentials of an empirically grounded objec-
tive science. What is so thoroughly obscured in and through this framing is any
sense of the religiosity of the transhumanist project itself or, as David Noble
(1997) succinctly puts it, “the religion of technology.” The modern tendency to
imagine religion and secular science as fully separate or antithetical blinds us to
their fusions in the Western tradition. For the past millennia, as Noble compel-
lingly argues, technology has been “increasingly invested with spiritual signific-
ance and a transcendent meaning” (1997, 6). It has come to function as a secula-
rized eschatology, driven by a quest for salvation. But the oppositional mapping
of the religion/secular landscape has hidden this collusion of religion and tech-
nology and given unrestrained technological development a free pass.

The dominant picture of the religion/secular landscape and the politics of reli-
gion that it has spawned contribute to the perception among many that religious
traditions lack the resources for negotiating the expanding transhumanist terrain.
They appear to offer up blanket condemnations, employing theological visions
that themselves seem to founder on the shoals of modern science and its tran-
shumanist trajectories. The classic idea of a creator God, far from providing a
compass, loses traction in this new terrain as the line between divine and human
creativity blurs. Given the challenges of transhumanism to the Western theologi-
cal vision, challenges that parallel those raised by Darwinian evolution over a
century earlier, it is not always clear what resources, beyond denunciation, it
offers to the dawning “age of enhancement” (Edmonds 2009).

In short, the cultural and intellectual work of the reigning religion/secular frame-
work seriously compounds the interpretive and normative challenges of engaging
transhumanism. It fosters an oppositional model in which transhumanism lays
claim to the scientific secular, with the loudest religious voices, like the Lilliputians,
shouting it down. This model conceals the religious dimensions that fuel the
transhumanist project as it contributes to the presumption among many that the
Western theological tradition stands fully indicted by this project, lacking any
resources to navigate its currents.

This chapter seeks to illuminate the operation of the conventional model of
the religion/secular framework in relationship to transhumanism and to move
past its imaginative constraints. To capture the dynamics of the oppositional
rendering of the religion/secular dyad within transhumanism, I will explore the
writings of two of its prominent advocates: Nick Bostrom and William Sims
Bainbridge. Academics who have written extensively on transhumanism, both
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are deeply involved in the institutional embodiment and advancement of this
project. Their rhetorical positioning of transhumanism in relationship to the reli-
gion/secular classification is representative of the movement as a whole. Their
bifurcated and supercessionary take on this conceptual pair is commonly taken as
a universal template that maps seamlessly onto the world. In so doing, it not only
fosters an essentialized and static reading of the terms, but it blocks from view
alternative alignments between the religious and the secular. Prominent antisecu-
larist religious voices offer up similarly bifurcated models, a mirror image that
simply reinforces rather than undermines the dominant model. For both interpre-
tive and normative purposes, it is essential to develop a more expansive take on
the religious and secular divide and to recognize that the reigning model is one
among many variations, one that has lost its emancipatory edge.

To open up space to think differently about this classification, I propose to
read it through the lens of the contrast between the immanent and the transcen-
dent, a distinction with which it is intertwined though not identical. This inter-
pretive angle, as the works of Mark C. Taylor (2007) and Charles Taylor (2007)
make clear, offers a fresh perspective on the now deeply entrenched religion/
secular divide. It provides a vantage point on the Western theological tradition
that discloses a broader spectrum of perspectives. In so doing, it provides a more
illuminating framework for getting a handle on the challenges of transhumanism.
My interest in this essay, then, is not in delving into the moral complexities of a
single technological enhancement under the transhumanist umbrella but in re-
flecting on the broader narrative frameworks within which this ideology and
movement are located.’

We are living at a time when the boundaries between religion and science are
fraught and conflicted — clearly on display in the debates swirling around tran-
shumanism.* The politics of the day push us toward exclusionary alternatives, as
if we must side with transhumanism against religion or with religious faith
against an antireligious science and technology. In this essay, I resist both alter-
natives, seeking a more nuanced position that neither simply denounces nor

3 Insodoing, I am pursing the second of the two directions that Julian Savulescu and Nick Bostrom
advocate in their introduction to Human Enhancement: zooming in on particular enhancements
and zooming out to consider it in broader “big-picture” ways. They rightly argue that both ap-
proaches are essential and represent “coexisting intellectual frontiers” (Savulescu and Bostrom
2009, 19-20).

4 The public perception of perennial conflict between religion and science is widespread and
pushed by the writings of popular writers such Richard Dawkins (2006) and Sam Harris (2004).
Scholars typically identify a range of relations of religion and science, tracing the conflict model
to developments in the nineteenth century. See Barbour (1997), Brooke and Cantor (1998),
Brooke (2005).
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celebrates the transhumanist project. There are resources in the Western theolog-
ical tradition for the interpretive and normative engagement with transhumanism,
though the encounter, as we shall see, is critically transformative for both.

Transhumanism as Ideology and Movement

The imaginings and longings of transhumanism to transcend the limitations and
mortality of the body can be traced back through millennia. But these musings
and desires expressed in philosophical, religious, and literary writings did not
coalesce into transhumanism until scientific and technological advances brought
them within tantalizing reach of being realized — at least in the eyes of some. In
the past fifty years, developments in nanotechnology, biotechnology, information
technology, and cognitive science, and their increasing convergence, have un-
leashed utopian expectations that humanity might be on the cusp of curing dis-
ease, radically extending the life cycle, perhaps even achieving immorality.
Transhumanism, as one of its champions proclaims, is the “passionate belief in
the transcendence of human limitations — not through religion or politics, but
through science — product of the rational mind in the technowonderland of the
modern world” (Young 2006, 6).

Only in the past two decades has this broadly diffused vision become, with the
help of the Internet, a self-conscious global movement, with increasing publica-
tions, organizing, and efforts at institutionalization. These include the 1988
founding of the Extropy Institute, followed a decade later by the formation of the
World Transhumanist Association (WTA) and the Italian Transhumanist Associ-
ation. Each has issued a declaration or manifesto setting out its basic philosophy
and principles. The movement’s momentum is further evident in the recent me-
dia blitz surrounding the release of the documentary by the brilliant inventor and
crusading transhumanist Raymond Kurzweil. Titled Transcendent Man, the film
captures his inspiring life story and vision of the coming “singularity,” the im-
pending culmination of the exponential advance in technology and computing
issuing in the transition to the posthuman age. In Kurzweil’s futuristic vision “we
will transcend all of the limitations of our biology” (Vance 2010).

Nick Bostrom and William Sims Bainbridge, key players in the institutionaliza-
tion of this movement, provide an illuminating entry into its vision and values. Bo-
strom, an Oxford philosopher, cofounded the WTA, “the moderate and influential
center” (Bainbridge 2007a) of this movement, which now boasts over five thousand
members in more than one hundred countries (Hughes 2009). Recently, this organi-
zation renamed itself Humanity+, a strategic communications move foregrounding
cognitive enhancement and human longevity, rather than engineering the posthu-
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man (ibid.). Seeking to sustain the radical edge of the transhumanist movement, a
breakaway group, including Bainbridge, regrouped under the rubric “Order of
Cosmic Engineers” generating a new manifesto titled “Yes! To Transhumanism”
(Blackford 2010). Exploring the positioning of transhumanism in relation to the
religion/secular boundary in these two figures sheds light on the rhetorical framing
through which this movement is commonly advanced.

Bostrom positions this movement within the Western humanist tradition as it
took shape in Renaissance and Enlightenment thinking. The decisive shifts were
a move away from “medieval otherworldliness” and the rise of “science and
critical reasoning — rather than revelation and religious authority” as the keys to
understanding nature and human life (Bostrom 2003). Transhumanism is akin to
religion in offering a sense of direction and purpose, but for Bostrom, its differ-
ences are momentous: “transhumanists seek to make their dreams come true in
this world, by relying not on supernatural powers or divine intervention but on
rational thinking and empiricism, through continued scientific, technological,
economic, and human development” (ibid.). The utopian dimensions of religion
— whether captured through visions of immortality, heaven, or eschatology — are
brought down to earth and under human control. What used to be the “exclusive
thunder of the religious institutions, such as very long lifespan, unfading bliss,
and godlike intelligence” are now within our grasp (ibid., 46).

Recognizing the critical need to evangelize on behalf of this movement if it is
to take wing, Bostrom pens a “Letter from Utopia,” designed to awaken desires
to achieve the transhumanist vision (Bostrom 2008). His rhetorical strategy,
borrowing from a religious playbook, is to cultivate memories of peak expe-
riences or “bliss” that stand out from the mundane dimensions of living. These
moments of “epiphany” never last, but they can, Bostrom promises, if we can
summon the desire and will to take advantage of the utopian potential of modern
science and technology. In such moments, we experience the “potential for a
higher life,” and he beseeches the reader to nurture this feeling, a feeling that is
only a pale analogue of the transhumanist future that is “Beyond dreams. Beyond
imagination.” Bostrom also borrows standard religious tropes as points of con-
trast for the transhumanist trajectory: “At no point will you encounter a wall of
blinding light. At no point will you have to jettison yourself over an end-of-the-
world precipice” (ibid.). Echoes of the dominant narrative of modernity that
envisions the secular, especially science, displacing magic and religion reverbe-
rate in the litany of practices that Bostrom invokes to track the transhumanist
trajectory (Asad 2003; C. Taylor 2007): “You will not achieve this through any
magic trick or hokum, nor by the power of wishful thinking, nor by semantic
acrobatics, meditation, affirmation, or incantation” (Bostrom 2008). Humans
have the power to achieve the fantastic visions of heaven that the religious im-
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agination can only dream. Without discounting the difficulties and dangers along
the way, Bostrom remains deeply optimistic: “To prevail will take your best
science, your best technology, and your best politics” (ibid.).

A very similar discursive strategy characterizes Bainbridge’s primary posi-
tioning of transhumanism in relationship to religion:

Humanity is crossing an abyss on a tightrope. Behind us is the old world of religious faith

that compensated wretched but fertile people for the misery in their lives. On the other side, if we

can only reach it, is a new land where we no longer need to live by illusions. (Bainbridge
2007a, 247)

The rapidly emerging technologies hold out the promise that “humans could
become like gods and in so doing may put conventional religion out of business”
(ibid., 202). Working with a variant of the secularization narrative of modern
progress, Bainbridge claims that “magic and religion arose in human culture as
pseudosolutions to the problem of providing help when people were obligated
but unable to offer real solutions” (Bainbridge 2005, 92). Science and technology,
in his August Comte-like vision, replace magic and religion, accounting for the
pervasive antagonism among the religiously affiliated to the “transhumanist
heresy.” In a deft though circular move to preserve the oppositional rendering of
religion and technoscience and sustain his supercessionary narrative of their
relationship, he paints religious orientations that embrace technology as “secula-
rized forms of religion” (ibid.).

Both Bostrom and Bainbridge position transhumanism as a secular alternative
to religion, an alternative that can actually deliver on its eschatological fantasies.
They invoke a series of contrasts that work to create a bright line between secu-
larism and religion and that consign the latter to a premodern past: reason replaces
superstition; science replaces magic; reality replaces illusions. The human replaces
God, with science and technology the vehicles for realizing heaven on earth.
Transhumanism is the next chapter in the story of modern progress. Although
displaced, religion is not absent. In claiming that transhumanism is superior to
religion in its ability to achieve the ends of which religions only dream, they
invoke its form and imagined aspirations to legitimate the transhumanist project.
They assume, without arguing, that the traditional ends for which Western religions
yearn, symbolized in God’s kingdom or heaven, are equivalent to the transhumanist
goals, including defeating illness, aging, and death and vastly expanding mental
powers. In so doing, they exhibit the widespread belief that “‘religion’ and ‘tran-
scendence’ can be equated” (Graham 2002, 76). Their case for transhumanism
mines this very equation, at the same time that it proclaims transhumanism as a
secular and successful alternative to religion, able to produce a realized eschatology
rather than an endlessly deferred one.
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The rhetorical strategies that both Bostrom and Bainbridge deploy to cham-
pion transhumanism draw primarily on the modern secularization narrative that
envisions the differentiation of the various spheres of the market, science, and
politics and the privatization if not demise of religion (Casanova 1994; Smith
2003). It is a story that envisions solid borders between these domains and effec-
tively blocks from view the alliances and fusions that have marked their intersec-
tions on the ground. It has helped to ensure science’s reputation as a pristine and
thoroughly objective endeavor, hiding the ways in which scientific pursuits are
“energized by emotions, motives, beliefs, and interests that transcend science.
Such impulses can range from the petty and disreputable to the noble, quixotic,
messianic, or marginally sane” (Slabbert 2010). The writings of transhumanists
belong to a large and growing body of literature that Marilynne Robinson calls
“parascience,” a genre in which “some allusion to the science of the moment is
used as the foundation for extrapolations and conclusions that fall far outside the
broadest definitions of science” (Robinson 2010, 43). In so doing, this genre
draws legitimacy from the separate-spheres model at the very same moment that
it transgresses its boundaries, effectively demonstrating how to have your cake
and eat it too.

Although the religious roots and inflections of technoscience are most com-
monly obscured by its positioning within secularism’s polemic against religion, a
revealing exception is evident in a secondary strand in Bainbridge’s writing
where he makes a case for a radical new religion of transhumanism. In his calls
for a “galactic religion,” Bainbridge the theologian shines a spotlight on the
values that align with and fuel the transhumanist project. By daring to drop the
parascientific facade that purports to be dealing with technoscience as such and
to articulate the broader values and vision that animate the transhumanist project,
Bainbridge makes explicit what is more commonly a subterranean current. His
radical religion, which he dubs “the Cosmic Order,” seeks to drive “traditional
religions and retrograde cults from the field” (Bainbridge 2009). It furnishes the
“transcendent motivations and perspectives” that Bainbridge believes are now
needed to replenish the energy and resolve to actualize the transhumanist utopia.
He fashions an updated iteration of the “religion of technology,” one that is more
explicitly post-Christian and committed to a posthuman future.

Bainbridge’s theological aspirations are driven by his fear of the growing
power of “retrograde religion” in influencing society and governments to ban the
technological developments that are critical to the transhumanist project. For
him, it is more than simply a worrisome trend. Although total war on traditional
religion and conservative social forces is not yet mandated, Bainbridge is chil-
lingly clear where his loyalties lie if, or perhaps better when, the time comes:
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A civilization that is not viable has no moral claim against efforts to create another. Any
government that seeks to prevent technological transcendence thereby renders itself illegiti-
mate. Clearly, many readers will not want to go very far along the line of this argument, but
for sake of clarity I should state the conclusion: Well-intentioned people seeking to develop
the means for transcendence of the current human condition have the right to defend them-
selves against any government or institution that seeks to prevent them. (Bainbridge 2007a,
224)

This passage strikingly captures the absolute value that Bainbridge places on
technological transcendence. Noting that those who want “to develop banned
technologies face a dilemma,” he asks rhetorically, “Should they invest consi-
derable efforts into a rational and respectable campaign to present their views, in
hopes that open-minded policy leaders will refrain from instituting bans? Or
should they sharpen their bayonets in preparation for total conflict against reli-
gion?” (ibid.). Bainbridge is no Rawlsian democrat.

Simultaneously playful and serious, Bainbridge’s sketch of a galactic religion
seeks to capture the vision and values that a singular commitment to the “tran-
scendence of the current human condition” entails.” Notably, it dissolves the
grounds and motivations for a shared identity of a universal humanity and its
attendant moral constraints and obligations. It elevates in its stead the transhu-
manist vanguard. To evangelize to this elite cohort, to help them “keep faith,” he
contends that all those who contribute to the transhumanist future, but die before
its realization, deserve immortality too. Future generations, the beneficiaries of the
imagination and dedication of the early transhumanists, will owe them gratitude
and more. He insists there is a “moral contract that obligates future generations
to preserve and reanimate the personalities of the individuals who contributed to
the development of the technologies and social institutions” leading to this trans-
humanist future (Bainbridge 2007b). Whether it is even feasible to upload human
personalities as bits of information into computers, Bainbridge’s new iteration of
the religion of transcendence exposes the orienting vision that animates the more
radical wing of the transhumanist project.

The freedom of the individual to pursue this new social order, to participate in
its actualization, trumps and indeed provides the moral grounds to resist religious
groups and governments who seek to block it. Bainbridge claims the moral high
ground insofar as he insists that freedom is a universal right. As he puts it,
“Transhumanism asserts that each individual has the right to become whatever

5 In 1992, Bainbridge joined the National Science Foundation (NSF) where he has held a variety
of positions, including running the Artificial Intelligence and Human-Computer Interaction
Program (Bainbridge 2007a). His influential positions and the significant funding that runs
through the NSF preclude taking his reflections as merely the eccentric musings of an isolated
thinker.
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he or she wishes, so long as this does not compromise the equal rights of other
people to become what they wish” (Bainbridge 2007a, 223). The utter ordinari-
ness, indeed commonplace, appeal to the individual’s right to self-determination
in modern liberal societies makes it especially unsettling, and revealing, when
embedded within the transhumanist project. Some, such as James Hughes
(2004), seek to reign in the libertarian impulses that drive much of the transhu-
manist movement, with calls for democratic and more egalitarian policies. Al-
though beyond the scope of this paper to explore, it is clearly a concern whether
such brakes would actually work in a world where access to enhancements is as
differentially available as is access to opportunities today. Far more likely, and
ever more frightening, is the gradual shift to a new moral sensibility of precisely
the sort that Bainbridge expresses, one in which the kinship and moral solidarity
of the enhanced become ever more pronounced. With this turn, the danger is that
the more egalitarian democratic sensibilities of a Hughes will appear increasingly
quixotic, even utopian, in the neoliberal and technologically accelerating context
of the twenty-first century. Bainbridge in his eccentric fashion captures the moral
and political ramifications of a singular commitment to technological transcen-
dence and serves as a cautionary tale for its overdetermined embrace.

In their articulation and defense of transhumanism, Bostrom and Bainbridge
rely, primarily if not exclusively, on a dichotomous and supersessionary model
of the religioous/secular classification that taps into the continuing power of the
dominant secularization narrative. It is, as we have seen, a celebratory story that
secularism tells of its own trajectory, from a superstitious and authoritarian reli-
gious past to a bright new world of reason, peace, and scientific progress. The
transhumanists are providing another chapter to this story drawing from the same
rhetorical well for their well-worn tropes and imagery but adding their own uto-
pian twist to its ending. The oppositional model of religion and secular science
fosters the conceit that these domains can be neatly separated; with that move,
the politics and piety that inevitably shape scientific and technological endeavors
are effaced. This polemical oppositional model is of a relatively recent vintage
and, as we have seen, fails to capture any sense of the mutual aspirations fueling
the religious and scientific imaginations in the Western tradition.

Bainbridge, although heavily invested in the conflict model of religion and
science in his writings, recognizes the historical limitations of this picture, even
more importantly its diminishing power to sustain and reinvigorate the transhu-
manist project. Insisting that “only a transcendent, impractical, radical religion
can take us to the stars,” he ventures into articulating its sacred core (Bainbridge
2009). It is a new sacred canopy for transcendent technological pursuits. Nor is
Bainbridge its only practitioner. Jaron Lanier, who holds impeccable credentials
within the world of technoscience, claims “what we are seeing is a new religion,
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expressed through an engineering culture” (Lanier 2010). Its animating vision
consists of “ideas with tremendous currency in Silicon Valley; these are guiding
principles, not just amusements, for many of the most influential technologists”
(ibid.). It would be a mistake to dismiss these ideas as merely those of an isolated
visionary or marginal fringe.

Beyond the Religion/Secular Divide

The lingering power of the modern secularization narrative with its model of
religion and the secular as structural opposites continues to haunt our thinking. It
is actively invoked in the rhetorical strategies of transhumanists, as well as in
their religious critics who despair of humans “playing God” (Coady 2009). We
often seem trapped by the dynamics of these alternatives that suggest a winner-
take-all battle between distinct and contrasting pursuits. The relationship of reli-
gion and technoscience in the Western tradition, however, does not easily fit a
simple conflict model, despite its evident rhetorical appeal within the transhu-
manist movement. Given the contentious politics at the border of religion and the
secular, and the dichotomous and essentialized thinking that it spawns, it is criti-
cal to gain some leverage on these interpretive frames. To this end, I want to
draw on the work of Mark C. Taylor (2007) who offers in his book After God a
reading of the Western religious tradition through the polarity of immanence and
transcendence.® His heuristic, elaborating on Paul Tillich’s identification of the
two dominant forms of philosophy of religion in Western culture, aims to track
broad patterns that cut across domains in particular times and places rather than
perpetuating the compartmentalized logic and isolated — and often polarized —
discourses of separate spheres so evident in current ways of envisioning religion,
science, and secularism.” Considering transhumanism in light of this polarity
provides a fresh perspective on the movement and some helpful interpretive and
normative tools for its engagement.

A typology of religion based on the interplay of the immanent and the trans-
cendent in the Western Christian tradition offers a distinctively different perspec-

6  Taylor develops his typology primarily in light of the Western Christian tradition, though he
suggests it has broader application, even beyond the parameters of the Western tradition. In this
essay, I limit its use to developments within Western Christian traditions and cultures. For con-
sideration of this issue in relationship to Charles Taylor’s 4 Secular Age (2007) that explores
the secular and secularization in the West through the distinction between the immanent and the
transcendent, see Warner, Vanantwerpen, and Calhoun (2010).

7  Tillich (1964) identifies two dominant traditions, one Platonic and Augustinian and the other
Aristotelian and Thomist.
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tive on the modern discourses of religion and secularism. Rather than take their
opposition at face value, this typology radically recasts their relations. It makes it
possible to trace the religious genealogy of the distinction between religion and the
secular to developments within Western religious traditions, primarily Christiani-
ty. It also makes it possible to recognize religion and the secular as a dyad con-
stituting a distinctive formation, with its components working together. Making
the case for the religious roots and inflections of secularism, Taylor argues that
“modernity is a theological invention” that Martin Luther, influenced deeply by
medieval nominalism, put into motion (M. Taylor 2007, 43; Milbank 1990). The
signature feature of Luther’s theology was a radical dualism between a transcen-
dent and omnipotent God and a fallen world, with a primary accent on the indi-
vidual standing alone before God. Luther’s influence was clearly not limited to
the religious domain; on the contrary, it helped to effect “a social, political, and
economic revolution that continues to transform the world today” (M. Taylor
2007). Modern discourses on religion and secularism obscure this genealogy by
reading secularism simplistically and polemically as simply not religion, a perspec-
tive facilitated by the deeply misleading assumption that religion can be confined to
the private sphere or to its institutional forms of church, synagogue, or mosque.
Effectively blocked is a recognition of the ways in which religious visions and val-
ues travel far beyond their primary institutional carriers giving shape to varieties of
secular formations.

To escape from the politics and polemics of the religion/secular divide, Taylor
identifies two dominant patterns, or schemata, in the Western Christian tradition
that pivot on the polarity between immanence and transcendence. Although
clothed in a variety of styles, the underlying patterns tend toward forms of mon-
ism or dualism that reflect different takes on the location of the sacred or the real,
however symbolized. At one pole are “monisms in which the real is immanent,
that is, in some way present here and now”; at the other pole are “dualisms in
which the real is transcendent, that is absent or, more precisely, present else-
where” (M. Taylor 2007, 297). The two models give rise to different takes on a
set of related issues, including the nature of time and history, the relationship
between the one and the many, identity and difference, and the form and paths to
salvation. In Taylor’s words,

[t]he foundational principle of immanence entails a monistic scheme in which God, self and
world are different manifestations or expressions of the same underlying reality. Transcen-

dence shatters monism by introducing a radical Other, which forms the foundation of the
principle of oppositional difference constitutive of every dualism. (M. Taylor 2007, 133)

Taylor reads the Western Christian tradition and its broader cultural contexts in
terms of the dynamic alterations between these orientations or forms of religiosity.
Rather than see them as static alternatives, as simply opposites, he underscores
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their dynamic relations, tensions, and at times reversals. When pushed to its far
limit, “religiosity finally becomes indistinguishable from secularism, transcen-
dence collapses into immanence, and dualism dissolves in monism” (ibid., 297).
Recognizing these shifts allows us to see that secularization does not necessarily
mean the decline of religion, as it has conventionally been understood, but its
reconfiguration in new forms and places.®

There is something deeply inadequate about these formations, particularly in
their purer iterations whether found in religion as such or beyond it in the domains
of art, economics, or technology. As Mark Taylor puts it, they are “in different
ways nihilistic. Dualism presupposes an otherworldliness that tends to devalue
life in this world, and monism — however it is disguised — is so committed to the
world as it is that every possibility of critical reflection and transformative prac-
tice disappears” (2007, 298). If the apocalyptic religious imagination that longs
for the destruction of this world to usher in God’s kingdom epitomizes one extreme,
then the idea of life as an endless cycle of an eternal return represents the other.
The normative challenge is to sustain their dynamic counterpoises, without de-
volving into one polarity or the other. From the early centuries of the Christian
tradition, this challenge generated ideas and symbols to mediate between a tran-
scendent God and the created order, evident, for example, in the ideas of the
Incarnation and the Trinity. Although not stable or even fully coherent as worked
out across the centuries, these related ideas hinted at what Taylor suggests is a
third schemata only now coming into visibility.

Mark Taylor finds the resources to articulate the contours of a third schemata
in the idea of complex adaptive systems that has emerged in recent decades with-
in the biological sciences. This interpretive model rejects ontological dualisms,
such as that between mind and body, spirit and matter, nature and culture, as it
also rejects reductionisms that reduce wholes to their component parts. It articu-
lates a thoroughly integrated vision of self-organizing, interactive systems. Each
system or network is dynamically related to others, codependent and coemer-
gent. Complex adaptive networks are, as Taylor puts it, “fractal — they display
the same structure at every organizational level and in every operational phase,”

8  Recent genealogies of Western secularism capture its complex roots in and continuing relations
with Christianity, precluding the simplistic view of the secular as simply not religion (Asad
2003; C. Taylor 2007). Charles Taylor locates secularizing developments within medieval reli-
gious reform movements. The secular continues to intersect in complex ways with Christian
formations, but its emergence has also created space for more explicitly humanist and post-
Christian options to flourish. Taylor compellingly argues that this variety, and the cross-
pressures they exert, characterizes our secular age. For a comparative study of the varieties of
secularism as they interface with diverse religious traditions in France, India, Turkey, and the
United States, and more globally, see Cady and Hurd (2010).
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undermining the sharp separations between biology, culture, and society (M.
Taylor 2007, 21-22). In this picture humans are fundamentally embodied and
embedded within interacting, contingent, and emergent processes at multiple
levels. It is far removed from the modernist map that pictures the differentiated
domains of nature, society, culture, and religion as neatly separated. The contin-
ued power of this modernist picture, in the face of developments in the sciences
and technology, is perhaps the surprise. As Bruno Latour notes, “[TThe smallest
AIDS virus takes you from sex to the unconscious, then to Africa, tissue cul-
tures, DNA and San Francisco but the analysts, thinkers, journalists and deci-
sion-makers will slice the delicate network traced by the virus for you into tidy
compartments where you will find only science, only economy, only social phe-
nomena, only local news, only sentiment, only sex” (1993, 2). The challenge is
to recognize that “all of culture and all of nature get churned up again every day”
(ibid.), pointing to a network model that is integrated, dynamic, and open.

The third schemata of complex networks anchors the extreme tension between
the immanent and the transcendent, countering the historical alterations that
move toward forms of monism or dualism in the Western tradition. Neither mo-
nistic nor dualistic, this complex network scheme exposes the limitations of them
both. In this model, the real or sacred is neither fully present nor absent. As Tay-
lor puts it, “instead of present or deferred, the end is always emerging by forever
withdrawing” (M. Taylor 2007, 41). Transcendence in this model is reconfi-
gured, grounded in immanence that remains open to creative, transformative
possibilities, an “imminent transcendence.” The older conceptual vocabulary of
immanence and transcendence loses traction within a model of integrated, dy-
namic processes that refuse reduction to either pole.

What light do these highly abstract patterns shed on the interpretive and nor-
mative challenges of transhumanism? The more expansive take on religion that
informs Taylor’s heuristic demolishes the rhetorical strategy through which trans-
humanists position and legitimate their movement as not-religion, thereby allowing
them to invoke the objectivity of secularism in general and to trade on the cultural
authority of science in particular. Through the prism of his typology, transhu-
manism presents as a form of religiosity that sacralizes the pursuit of transcen-
dence. Pursuing this interpretive angle, Elaine Graham describes an “ideology of
transcendence” that infuses technoscience, evident in a “will for transcendence
of the flesh as an innate and universal trait, a drive to overcome physical and
material reality and strive towards omnipotence, omniscience and immortality”
(2002, 69). It is a dualistic vision blending Platonic and Christian themes that, as
we have seen, invests humans with the power through technological advances to
become like God, envisioned as a disembodied omnipotent, eternal spirit. What
is important to underscore is that it is a particular take on transcendence, one that
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has been unmoored from its immanent grounding. As Graham writes, “[I]n its
aspirations towards the logic of immortality, invulnerability and omniscience,
transhumanism exposes its vestigial craving for a perfect transcendent world
‘Apart, Beyond, Outside, Above’ the messy contingencies of this one” (ibid.,
174).> A recent article on mixed marriages between cryonic transhumanists —
usually male — and their spouses captures well the existential feel of this spiri-
tuality to a nonbeliever. Commenting on her husband’s desire to be preserved
and stored upon death, one wife ruefully remarks, “To plan to be rocketed into
the future — a future your family either has no interest in seeing, or believes we’ll
never see anyway — is to begin to plot a life in which your current relationships
have little meaning. Those who seek immortality are plotting an act of leaving,
an act of betrayal and abandonment” (Howley 2010, 51). It is the pursuit of tran-
scendence envisioned as an escape from an embodied finite life as it is relational-
ly constituted in a particular place and time and embedded within a thoroughly
integrated world.

Far from being an entirely new phenomenon, this “religion of technology” has
deep roots within the Western Christian tradition. David Nobel (1997) traces it to
developments in Western Christendom during the Middle Ages when technolo-
gical advances were increasingly identified with the transcendent pursuit of the
divine likeness. With the rise of a millennial view of history and its unleashing of
intensive reform movements, the mix of technology, transcendence, and salva-
tion becomes the impetus for a world-changing “immanent historical project.”
Modern secularized language, combined with the antireligious polemic of secu-
lar ideology, has conspired to veil this merging of religiosity and science and
technology, but it remains a powerful current in scientific and technological
pursuits (Midgley 1992; Noble 1997; Brooke 2005; Lanier 2010).

Recognizing the comingling of Christian themes and technology in the Western
tradition captures an important dynamic that escapes and undermines the secularist
model, but it threatens to substitute its own ideological blinders by essentializing
religion. Although it is critical to expose the religious orientation and inflections
in transhumanism, it is equally important to recognize that it is one variety, albeit
a powerful one, among many others. As Mark Taylor’s typology makes clear,
forms of religiosity vary not just across traditions but also within them. Noble’s
genealogy of technoscience within strands of Christian eschatology and perfec-
tionism, for example, captures well their shared ideology of transcendence. But
they are components of a particular historical formation. There are other currents
within, in this case, Christianity that counter the extreme focus on a transcen-
dence cut loose from the created world. Note that relational values have no pur-

9 Graham references Brian D. Ingraffia (1995, 92).
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chase in the utopian transhumanist fantasy to be like God in terms of omnis-
cience, omnipotence, and immortality. Love is nowhere to be found, even though
it has often been cited as central to authentic Christian life. The affirmation that
God is love runs through biblical, theological, and devotional Christian writings.
The moral imperatives of responsibility to the stranger, to the community, living
and future, and to the wider created order drop out of the transhumanist religious
vision. The varied spiritual disciplines found across all religious traditions that
aim to transform the self, to enhance its better nature, are not part of the picture.
Spiritual practices — whether through fasting, meditation, or rituals — that seek to
transform an egocentered being into a human whose identity and sensibilities
locate it within a wider community are present in transhumanist writings as sym-
bols of religion’s illusory quest. Transhumanism is championed as the vehicle
that can create heaven on earth, but the morally redemptive strains that are com-
monly pictured as integral to salvation in Christianity and other Western tradi-
tions are strikingly absent. Transhumanism is no more essentially religious or
essentially Christian than it is essentially secular. The interpretive and normative
challenges that it poses are not between the religious and the secular, as the tran-
shumanists’ rhetoric and their religious critics often intimate, but challenges that
cross the boundaries of these formations as they are configured, contested, and
reconfigured in diverse times and places.

Garret Keizer’s 2010 meditation on contemporary cultural trends illuminates
this fundamental point. Underscoring the imperative to address the “questions
that define one’s times,” he cautions that they are not neatly confined to either a
religious or secular box. Central to our age, he claims, is the question posed by
the transhumanist project: “Do we want to be angels, or do we want to be human
beings?”

The delusion of our society is not so much its materialism as its faux spiritualism, its desire

to make a heaven on earth, not as a place free of needless suffering and full of what Barbara

Ehrenreich calls “collective joy”, but as one in which the elect live everlastingly and com-

municate telepathically while flying in disembodied splendor above the heads of the Mex-
icans mowing the lawn. (Keizer 2010)

Rather than envision a religion and secular divide that separates distinct and discrete
alternatives, we would do better to imagine a kaleidoscope (Cady 2008). In certain
periods, the picture is quite settled with broad agreements on the boundaries
between the explicitly religious and the explicitly secular. At other times, times
like ours, the kaleidoscope is in motion, and there is little that is settled. But
recognition of the tensions and conflicts that are so visible now should not blind
us to their alignments, fusions, and mixes that also mark their relations over
time. The influences work in both directions, as religious motivations and ends
transform social and political life and as secular laws and institutions help to
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make and remake religion. As political scientist Elizabeth Shakman Hurd puts it,
the separation of religion and the secular is not “fixed but rather socially and
historically constructed” (2008, 1). It represents a particular settlement of how
the ontological, the political, the sacred, and the secular should be aligned (ibid.,
12). We can extend this point to include technology as well. Its dizzying pace of
change has made it especially destabilizing and contentious. Perhaps more than
anything else today, “technology is rearranging our world, rearranging our views
of human nature, rearranging the religious question” (Hefner 2003, 12). Among
the greatest challenges of our time is to work toward a new settlement, one that
can negotiate the challenges, possibilities, and perils of technoscience.

Toward a New Settlement

The contours of any new settlement must move past the oppositional picture of
religion and science that has fueled fundamentalist impulses on both sides. The
proclivities of parascience to make grandiose claims about life and human nature
that extend far beyond the grounds of science as such must be curbed. But reli-
gious fundamentalisms that resist new scientific developments and practical
applications out of misplaced faith in older theological formulations or static
interpretations of human nature are equally misguided. Mark Taylor’s typology
recasts the issue in a helpful way by breaking out of the box of the modern poli-
tics of religion and the secular to highlight the broader patterns that cross the
boundaries of religion, culture, politics, science, and technology. What turns of
the kaleidoscope are now called for in the face of rapidly accelerating technos-
cientific advances?

Especially critical is the nurturing of a form of religiosity that more adequate-
ly integrates the gyrations between varieties of transcendence and immanence.
Debates today are largely shaped, as Charles Taylor notes, by the two most visible
extremes, “transcendent religion on the one hand, and its frontal denial, on the
other” (C. Taylor 2007, 20). As we have seen, however, its frontal denial across
much of technoscience remains very much within the same magnetic field. In the
transhumanist project, the transcendent God of Western theism, though rejected,
persists in and through the desires and role of the human. It is, as Bruno Latour
(1993) puts it, the “crossed-out God” of modernity, with divine power, agency,
and control transferred to humans.

Although the roots of this shift extend back centuries, evolutionary thinking,
combined with the stunning pace of technological advances, have powerfully rein-
forced this picture of the human. Transhumanists are intoxicated with the power to
transform human life radically, to take a more directive role in the evolutionary

98



process that had once belonged squarely to nature and nature’s God. A deep
moral impetus drives much of this movement, as scientific and technological
pursuits hold out the promise of ending pain, curing disease, and extending life
beyond its current limitations. Rather than simply learning to endure the condi-
tions that have afflicted humans, we have the capacity, potentially, to transform
them and, in so doing greatly, enhance human flourishing. Transhumanists cele-
brate the intensification of this capacity to intervene in the evolutionary process,
to reconfigure nature through cultural aims. It is not, strictly speaking, a new
capacity. As noted in the Italian Transhumanist Manifesto, “if we reason in evo-
lutionary rather than static terms, transhumanism cannot be considered as ‘unna-
tural’. We are rather trying to establish a new harmony between culture and
nature” (Campa 2008). Although this capacity to recalibrate the line between
nature and culture is not new, its elevation into a defining feature of the human
is. It is also a move that collides with traditional understandings of the God-
world-human interface.

Coming to terms with the human role in the creative evolutionary process and its
implications for what it means to be human remains a hurdle for much religious
thought.'” We can get a glimpse of how extensive the revisioning must be from
the following observations of a distinguished cosmologist and astrophysicist:

Most educated people are aware that we are the outcome of nearly 4 billion years of Darwi-
nian selection, but many tend to think that humans are somehow the culmination. Our sun,
however, is less than halfway through its lifespan. It will not be humans who watch the

sun’s demise, 6 billion years from now. Any creatures that then exist will be as different
from us as we are from bacteria or amoebae. (Martin Rees, quoted in Hitchens 2010)

Failing to negotiate the evolutionary turn or continuing to make humans the
center of the cosmic drama or insisting on a static human nature will doom reli-
gious positions to increasing irrelevance. The question is not if you draw and
redraw the boundary between culture and nature, but where and how. Hence, the
charge that humans are “playing God” when seeking to establish a new align-
ment between nature and culture is neither fully coherent nor a satisfactory nor-
mative response.

That said, there is something deeply troubling about the transhumanist cele-
bration of a dramatically enhanced interventionist role in the evolutionary
process. As we have seen, ambitions extend from therapeutic technologies that
cure disease to enhancement technologies that improve cognition and feelings of
well-being to those that radically extend the lifespan, perhaps even secure im-

10 Although most evident among conservatives, Wesley Wildman argues (2011) that even liberal
Christian thinkers have failed to come to terms with the radical implications of evolutionary
thinking for understanding the nature of the human and God.
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mortal life. The outsized ambitions invite images of Icaros whose heroic daring
ended in tragedy. From a theological perspective, human usurption of God’s
role, as in the transhumanist vision, epitomizes the reversal that marks transcen-
dence when pushed to its extreme. The religion of transcendence at its far edge
collapses into an immanence that denies the transcendent principle and the rela-
tivizing features that flow from it. These include recognition of the epistemic
limits of all human knowing, a sense of fallibility and humility, when contrasted to
divine knowing. Substituting the human for the crossed-out God sets the stage for an
exalted self-confidence in our ability to know and to act in the world. As Keizer
(2010) succinctly puts it, “[T]he posthuman is merely the subhuman that results
whenever people aspire to the superhuman.” Evidence of such hubris and the dan-
gers that it harbors are all around us, from foreign-policy adventures to environmen-
tal disasters. The interpretation of the human that remains after the transcendent
God is bracketed carries forward some of the displaced God’s characteristics, but
far more dangerously insofar as the critical and prophetic dimensions of the
transcendent as interpreted in the Western theological tradition are abandoned. In
this sense, fear of humans “playing God,” having a bloated sense of their powers
to know, to intervene, and to control life processes, is very much on target.

Transhumanism rightly calls attention to the increasing powers of the human
to participate in the creative process, to our role and indeed responsibility to
recalibrate the boundary between nature and culture through our technological
inventions and imaginative visions. In this respect, this movement poses a chal-
lenge and highlights the limitations of religious positions that embrace a static
human nature or reserve creativity to a transcendent God. In aggressively pro-
moting these enhanced capacities, transhumanism opens up and onto fundamen-
tal questions concerning the nature of the human and the world. Bracketing these
questions, under the ruse that transhumanism is a secular scientific successor to
religious imaginings, makes it harder to engage the interpretive and normative
challenges of the technosciences.

Transhumanism extends in a secularized idiom a form of transcendent reli-
giosity that has deep roots within the Western Christian tradition. Although illu-
minating to trace these roots and continuities, this tradition includes other cur-
rents, sometimes called sacramental or incarnational, that have pulled in different
directions. Although the historical record clearly captures the failures to achieve it,
the Western theological tradition, interpreted broadly, has sought to sustain the
dynamic tensions of, as classically expressed, the God-world relationship. This
conceptualization has increasingly foundered on the shoals of a collapsing natu-
ral/supernatural distinction and an evolutionary vision that undermines the sharp
divide between divine and human creativity. The challenge today is in nurturing a
form of religiosity that more adequately sustains the dialectical tensions between
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transcendence and immanence. In this regard, the model of complex adaptive
systems shows promise. Interpreting the human and life processes in terms of
complex adaptive systems provides an integrated model that makes room for a
transcendence that remains bound to life as it is embodied and embedded in
particular times and places. It is a vision that acknowledges the accelerated mixing
of nature and culture; but, insofar as all life forms are networked, codependent,
and coevolving, it precludes the apotheosis of the human, the imaginative prod-
uct of a crossed-out, otherworldly, disembodied God. It offers resources to re-
think transcendence in a way that ties it to bodily, material existence. It is a way
that is more life affirming and, we may hope, more life sustaining.

Within this interpretive horizon, transhumanism can be faulted, but not be-
cause it advocates taking on the role, responsibility, and risks of recalibrating the
line between culture and nature. Rather, it far too aggressively embraces this
role, with a zeal for enhancements and intervening control of the evolutionary
process that is blind to the complex, relational webs within which life unfolds
and tone deaf to the chords of love and responsibility that reverberate through
any life worth living. It embraces an interpretation of the human that is far too
spiritually truncated and isolated to serve as a model of human flourishing, let
alone perfection. Religious traditions are rich repositories of robust and extended
reflection on the nature and ends of human life. Rather than allow the burgeon-
ing genre of parascience to consign these perspectives to our premodern past, it
has become ever-more critical to introduce them into the mix as we debate the
contours of a new settlement.
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Jewish Perspectives on Transhumanism

Norbert Samuelson and Hava Tirosh-Samuelson

This chapter compares and contrasts some transhumanist utopian visions of the
ultimate end of humanity with a variety of conceptions in Judaism of the messia-
nic age and the End of Days. There are at least two reasons for expecting such an
engagement to be intellectually interesting and conceptually fruitful. First, Judaism
as a modern religious tradition uniquely defines membership at least in part in
biological terms. Although birth is not the only way to become Jewish, anyone
whose natural mother is considered by the Jewish community to be Jewish has
indeed been regarded as a Jew, at least until the present day.' Thus, by defining
group membership in relation to genetics, Jewish communal interests can easily
be related to a philosophy such as transhumanism that focuses on the biological
improvement of a human collective, be it a nation state or an ethnic group.
Second, the Jewish community, relatively speaking, is remarkably open to bio-
technology, although the degree of openness is subject to debate, varying be-
tween different Jewish subgroups. In part, the debate is caused by how we inter-
pret statements of openness by Jewish religious leaders (Shatz 2009, 93-117,
139-76). Still, even the most conservative religious spokespeople are more posi-
tive about the value of at least technology than are their most conservative coun-
terparts in other religious traditions.

Comparisons
Transhumanism

Transhumanism envisions the augmentation of human capabilities and health by
means of science and technology. We are asked to believe that a new phase of
human evolution will come about as a result of the confluence of recent devel-
opments in the life sciences (e.g., stem-cell therapies, genetic enhancement, and
artificial genes), bioengineering (e.g., robotics and biomaterials), materials
science (e.g., nanotechnology), and the neurosciences (e.g., neuropharmacology
and artificial intelligence). Although it is evident that these innovations are mak-
ing important strides toward eliminating devastating diseases such as cancer,

1 Rabbinic Judaism decreed that Jewishness is transmitted through the mother, but, in 1985,
Reform rabbis decided that Jewishness can also be transmitted through the father. As a result,
there is no consensus today about the Jewishness of individuals.
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diabetes, and AIDS, we are also told that future technologies will produce human
beings with enhanced capabilities who will not only be able to live longer but
also will be able to create and modify new forms of life. In the transhuman age,
so the promoters claim, the successors of humanity will become their own makers,
transforming their environment and themselves.

James Hughes, a leading transhumanist, summarizes the transhumanist vision
most succinctly when he predicts that, in the present century, human beings will
achieve

things previously imagined only in science fiction. Life spans will extend well beyond a cen-

tury. Our senses and cognition will be enhanced. We will gain control over our emotions and

memory. We will merge with machines, and machines will become more like humans.

These technologies will allow us to evolve into varieties of “post humans” and usher us into
a “transhuman” era and society. (2004, xii)

In effect, Hughes sees the disappearance of humanity as a distinct species, as all
forms of living things (both plants and animals) will merge with inorganic beings
to form a single kind of universal being. Hughes and fellow transhumanists are
enthusiastically optimistic about this future scenario; this is indeed an eschato-
logical vision, a scenario for the ultimate end of the human species.

Judaism

From a historical perspective, Jewish literature is foundational for all of Western
culture, from the biblical period through medieval Christian and Muslim civiliza-
tions to modern secular post-Christian culture. The premodern Jewish world and
life views all reality as a directed flow of events from a prehistorical origin
(called “creation”) to a posthistorical conclusion (called “redemption”). Both the
origin and the end come in sophisticated religious and scientific premodern
thought to be understood as asymptotes that do not so much describe events in
time as set yardsticks for understanding the past conceptually and establishing
moral criteria by which to evaluate future acts — the past conceptually because all
events are seen as consequences of the act of creation and the future morally
because all events are critically evaluated in terms of their contribution to bring-
ing about the hoped-for (or prayed-for or even anticipated) cosmic final vision.

1. Racial Theories about the Jewish People. For centuries, the embodiment of
the Jews — especially the symbol of Jewish embodiment, the circumcision of
Jewish males — has been a bone of contention between Judaism and Christianity.
In antiquity, Christians used circumcision to denigrate the carnal nature of Jews,
which presumably prevents them from seeing the spiritual truth of Christianity

106



(Gager 1985; Hirshman 1996). The intense polemics between Judaism and
Christianity during the Middle Ages and the early modern period (Stow 1992;
Cohen 1994; Chazan 1997) created a negative image of Jews designed to explain
and justify their spiritual inferiority. Nonetheless, in the premodern world, Jews
could opt out of being Jewish through conversion to Christianity, and many took
the path of conversion. In the modern period, by contrast, when the seculariza-
tion of European culture diminished the effectiveness of religious polemics
against the Jews, the Jewish body became the differentiating mark between Jews
and non-Jews (Gillman 1985, 1987). In the nineteenth century, as Mitchell Hart
succinctly put it, “medicine and race coalesced around nationalism to produce a
coherent anti-Semitic ideology that cast the Jew as essentially different from and
dangerous to civilization and culture. ... Judaism and the Jews were often repre-
sented as pathological and pathogenic, as diseased and as the cause of disease”
(2007, 7). Thus, racial ideas made it impossible for Jews to improve their social
status through conversion or even to fight social exclusion and marginalization.
Ironically, in the secularized modern period, Jewishness could never be erased or
transcended; it marked a person for life or worse, as in the Nazi ideology and
policies, for extermination.

Race theory, interestingly enough, was advanced not only by anti-Semitic
non-Jews but also by philo-Semitic Jews. A good number of Jewish biologists,
anthropologists, and physicians in Europe, England, and the U.S. participated in
and contributed to this academic discourse, and they had no qualms defining the
Jews as a “race” in order to defend the uniqueness and distinctiveness of the
Jews (Efron 1994; Hart 1999, 2000; Weidling 2006). Not unlike the transhuman-
ists of today, these Jews believed that science, especially the (pseudo-) science of
eugenics, would improve Jews individually and collectively, eliminating specific
diseases, unhealthy mental proclivities, or undesirable social tendencies.

The debate about the meaning of being Jewish at the turn of the twentieth cen-
tury bears some resemblance to the debate about the meaning of being human
raised by the transhumanist discourse. In both cases, at stake is the relationship
between the embodied and nonembodied aspects of the human in the pursuit of
perfection. This chapter maintains that just as to be Jewish involves more than a
fact of birth and embodied existence, so to be human cannot be reduced to the
genetic makeup of the human body or to its biochemical functions.

The complex relationship between embodied and nonembodied aspects of be-
ing Jewish is exemplified most acutely in the case of Zionism, the modern
movement of Jewish nationalism that responded to modern racial anti-Semitism by
seeking to gather all Jews to the ancestral home in the Land of Israel (Shimoni
1995; Almog et al. 1998). A utopian movement, Zionism believed in the perfec-
tibility of humanity, especially with regard to the Jews. Desiring to create
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“Muskeljudentum,” as the physician Max Nordau put it in 1892,> Zionism envi-
sioned a new breed of Jews free from the negative physical and mental traits of
Diaspora Jews. Zionist ideologues and technocrats had no qualms resorting to
eugenics to ensure the elimination of undesirable dispositions exhibited promi-
nently in Jewish populations.

We will discuss below the Zionist endorsement of eugenics for the physical
improvement of the Jews in light of the transhumanist program for improvement
of human nature by means of genetic engineering. We will argue that, to the
extent transhumanism and Zionism equate being human with having a particular
kind of body and physical traits, these programs are conceptually and morally
problematic. Having a body is necessary for being human and for being Jewish,
but neither being human nor being a Jew can be reduced to embodied existence.

Judaism, Science, and Technology

Whereas believing Christians, especially Roman Catholics, have felt deep anxie-
ty about the current biotechnology revolution (Song 2002; Cole-Turner et al
1996; Dean-Drummond 2001), Jews by and large have welcomed biotechnologi-
cal advances and have taken an activist stance toward it (Wahrman 2002). In the
heated debates about biotechnology — namely, about stem-cell research (Ruse
and Pynes 2006; Gruen et al 2007), reproductive technologies (Chapman 1989),
and human cloning (McGee and Caplan 2004; McKinnon 2000) — several Jews
have been quite prominent, but there is no consensus about the Jewish position
on biotechnology. Among the most thoughtful critics of biotechnology is Leon
R. Kass, the past chairman of the President’s Council on Bioethics under Presi-
dent George W. Bush, who has cautioned us about biotechnology:

[W]e now clearly recognize new uses for biotechnical power that soar beyond the traditional
medical goals of healing disease and relieving suffering. Human nature itself lies on the op-
erating table, ready for alteration, for eugenic and neuropsychic “enhancement,” for whole-
sale redesign. In leading laboratories, academic and industrial, new creators are confidently
amassing their powers and quietly honing their skills, while on the street their evangelists
are zealously prophesying a posthuman future. For anyone who cares about preserving our
humanity, the time has come to pay attention. (2003, 10)

Kass’s caution is not universally accepted in the Jewish community, neither in
North America nor in Israel. Jewish legal thinkers, bioethicists, and theologians

2 Nordau was the author of Degeneration (1892) in which he tried to account for the problems of
modernity as symptoms. His call for the creation of “muscular Judaism” is a Jewish variant of
and a response to the ideal of “muscular Christianity” advocated by Evangelicals who “trans-
lated the beliefin arobustbody and mind into a battle cry against all sinfulness” (Mosse 1996, 49).
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across the spectrum of modern Judaism are rather supportive of assisted repro-
ductive technologies, stem-cell research for medical purposes, genetic screening,
testing, and even engineering. Unlike Kass, who argues for restraint based on the
“virtues of mortality,” Reform, Conservative, and Orthodox rabbis and ethicists
tend to be strongly in favor of “more life, longer life, new life,” as Kass derogatorily
put it (2003, 258). The probiotechnology stance of the major Jewish denomina-
tions — Reform, Conservative Judaism, and Modern Orthodoxy — makes Judaism
a religious tradition particularly suitable for reflection on transhumanism.

All forms of modern Judaism are responses to the emancipation of the Jews
and the need to respond to the challenge of modernity. Reform Judaism advo-
cated the emancipation of the Jews and their integration in Western society and
culture by modernizing Jewish religious rituals and highlighting the rationalist
core of the Jewish religion. Reform Judaism defined itself in rationalist terms as
a belief in the God-Idea (i.e., ethical monotheism) and denied that there can be
tension between Judaism and science. The rationalist spirit of Reform Judaism
intended to strip Judaism from the morass of ossifying, legalistic minutiae and
bring to the fore the timeless, universal truths of the religion. During the nine-
teenth century, the rationalist temper of Reform Judaism did not necessarily
mean endorsing the most challenging scientific theory of the nineteenth century
— Darwinism — but in the twentieth century, Reform Judaism has generally ac-
cepted the authority of science as the arbiter of truth.

Reform Judaism views healing as a righteous obligation rather than merely as
a profession. In the case of controversial stem-cell research, Reform Judaism
considers it a moral imperative to pursue scientific research into stem-cell rege-
neration because it holds the promise of finding new and effective treatment for
many diseases. In 2003, the General Assembly of the Union for Reform Judaism
adopted a resolution that supports research using both adult and embryonic stem
cells, not limited to the existing lines currently approved for funding by the U.S.
government. The movement has also supported research and funding of somatic
gene therapy, in contrast to germ-line gene therapy, which poses serious medical
and moral concerns. However, in accordance with its commitment to moral au-
tonomy, the Reform movement places the responsibility for the employment of
stem-cell research on each individual who wishes to use it, rather than on the
scientific community. While the movement supports therapeutic cloning, it op-
poses reproductive cloning.

Conservative Judaism also endorses accommodation to modernity and inte-
gration to Western society and culture, but it seeks to preserve traditional rituals
and the collective identity of the Jews expressed in the Hebrew language, Jewish
law (halakha) and Jewish folkways. Conservative Judaism regards Jewish law as
binding on modern Jews but acknowledges that the legal tradition has changed
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over time in response to historical circumstances and through human interpreta-
tion and action. Conservative Judaism regards science — especially its application
in technology — and scientific research as both possible and potentially fruitful
and contemporary interpretations of halakha must be informed by the advances
in science and technology (Dorff 2003 [1998]; Mackler 2000; Sherwin 2000,
110-26; 2004). Yet scientific activity cannot be undertaken for its own sake
alone because scientific means and ends have to be evaluated in terms of reli-
gious values and those values in principle transcend any modern scientific me-
thodology.

The leading Conservative jurist and bioethicist, Rabbi Elliot Dorff, has as-
serted that “Jews have the duty to try to prevent illness if at all possible and to
cure it when they can, and that duty applies to diseases caused by genes as much
as it does to disease engendered by bacterial viruses, or some other environmen-
tal factors” (Dorff 2003, 157). On the controversial issue of stem-cell research,
Rabbi Dorff has stated that

the Jewish tradition would certainly not object to such research; it should actually push us to
do as much as we can to learn about these lineages so that hopefully one day soon we can
help people avoid cancer, or, failing that, cure it. This attitude follows from the fundamental
Jewish approach to medicine, namely that human medical research and practice are not violation
of God’s prerogatives but, on the contrary, constitute some of the way in which we fulfill our
obligation to be God'’s partners in the ongoing act of creation. [emphasis added] (ibid.)

As for the cloning to produce children, Dorff recognizes arguments against the
technology, but he concludes that “human cloning should be regulated, not
banned” (ibid., 322). He allows cloning “only for medical research or therapy,”
and his view is derived from the requirement to help other people escape sick-
ness, injury, and death. Medical research serves the religious commandment to
heal and to imitate God’s healing power by extending cure to the sick.

The third main movement in contemporary Judaism, Modern Orthodoxy, also
emerged in nineteenth-century Germany. In its response to the challenges of
modernity, Modern Orthodoxy reaffirms the divinely revealed status of Jewish
law and regards the principles of Judaism to be timeless and true. The law does
not change, but it must be constantly and creatively reinterpreted to discover how
its eternal principles apply to the changing world. In the modern period, these
changes include science. According to Orthodox jurists, scientific and technolo-
gical advances can help resolve many practical details of religious practice, espe-
cially in matters that concern the human body. Therefore, medical ethics is a
primary area in which a fruitful interaction between science and Judaism exists.
Modern Orthodox jurists evaluate each and every new technology not in terms of
its impact on the society at large but in terms of its permissibility within the
principles and reasoning procedures of Jewish law.
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Orthodox theologians see the human being as God’s “partner in the work of
creation.” The idea is derived from Talmudic sources that teach that “three partners
(God, man and woman) are required for the creation of a human being” (Babylo-
nian Talmud Niddah 31 a; Kiddushin 30b; Shabbat 10a), meaning that humans
cannot accomplish procreation alone and must receive divine involvement. To be
a “partner of God” is understood to mean that humans have an obligation to
improve and ameliorate what God has created. Rabbi Abraham Steinberg ex-
presses the Orthodox view when he states, “We are permitted to interfere in
nature. ... [W]e are obligated to interfere, obligated to improve the world”
(Wahrman 2002, 72). Therefore, science and technology can and should be used
for this purpose “as long as the act of perfecting the world does not violate halakhic
prohibitions or lead to results that would be halakhically prohibited” (ibid.). In
terms of human cloning, Rabbi Azriel Rosenfeld (1972), for example, has con-
cluded that cloning can be permitted because this productive method does not
involve a sex act; therefore, it is not halakhically forbidden. Rabbi Fred Rosner
(1979), who initially did not approve of cloning because “cloning of men negates
identifiable parenthood and would thus seem objectionable to Judaism,” in a later
ruling concluded that it is permissible (Wahrman 2002, 71).

The Orthodox endorsement of reproductive technologies including research
that will lead to cloning humans is most notable in the State of Israel, where
legal reasoning and public policies are openly informed by Jewish religious values
no less than by secular considerations. A recent study noted that “technologies
that are controversial in other parts of the western world, such as embryonic stem
cell research, prenatal genetic testing and human cloning have not caused heated
public debates in Israel and generally enjoy a liberal regulatory framework”
(Prainsack and Firestine 2006, 34). In Israel, biotechnology regulation is charac-
terized by a relatively permissive approach and a low regulatory density. Be-
cause the Israeli government has viewed science and technology as matters of
national priority (Penslar 1991), scientists do not have to protect themselves
from intervention by “nonscientists.” As for human cloning, in 1998 the Israeli
parliament, the Knesset, passed a law that bans human cloning and germ-line
therapy for a period of five years, but that law still permitted research on the
activation of cells and production of human embryonic tissue “without actually
getting to a human clone.”

Regarding Jewish support of biotechnology and demographic stresses, it is not
difficult to explain why Jews today are quite enthusiastic about the new genetics
and its accompanying biotechnology. Beyond the religious commandment to
procreate (Genesis 1:28) and the obligation to heal the sick and alleviate or pre-
vent suffering, the Jewish endorsement of the new genetics reflects the deep
anxiety about the demographic weakness of the Jewish people. The anxiety arises
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from a serious demographic crisis. The loss of one-third of the Jewish people in
the Holocaust combined with the fact that Ashkenazi Jewry, the community that
suffered most from the Nazi extermination policies, also exhibits preponderance
to inherited genetic diseases (e.g., Tay-Sacks disease, cystic fibrosis, Fragile X
syndrome, Gaucher’s disease, and breast cancer) deepens the Jewish resolve to
remedy genetic ailments by resorting to the new genetics (Goodman 1979;
Goodman and Motulsky 1979; Bonné-Tamir and Adam 1992). In postindustria-
lized, Western democracies, the demographic threat to Jewish existence is further
exacerbated by the combined effect of modernization, acculturation, assimilation,
and social mobility, which have not only destabilized Jewish collective and per-
sonal identities but also contributed to the shrinking of the Jewish family. As a result
of late marriage age, the choice to have fewer children, the common use of abortion
among nonreligious Jews, and genetic and environmental factors that contribute to
infertility, the Jewish family today is unable to replenish itself. The current situa-
tion stands in marked contrast to the Jewish religious obligation to procreate.

In the State of Israel, moreover, these demographic pressures receive a special
significance given the on-going struggle between Israel and its Arab neighbors.
According to the demographer Arnon Soffer (2001), the non-Jewish population
in Israel plus Gaza and the West Bank is expected to have outnumbered Israel’s
Jewish population by 2020 (eight million non-Jewish Palestinians in contrast to
6.6 million Jews).” It is no wonder, therefore, that medical genetics is a recognized
medical specialty in Israel where thirteen clinical genetic centers offer genetic
testing, genetic screening, and infertility treatment to a population of only six
million, and Orthodox and Ultra-Orthodox rabbinic authorities provide religious
justifications for a wide range of reproductive technologies (Kahn 2000, 2002;
Portuguese 1998).

The new genetic technologies have complicated the very question of Jewish
embodied existence. What does it mean to be Jewish? Even if one agrees with
the rabbinic norm that Jewishness is transmitted through the mother, the question
has no simple answer. As Susan Martha Kahn has convincingly argued, “[T]his
transmission becomes less straightforward: is it the mother’s egg that transmits
Jewishness, or is it the act of gestation and parturition that makes a child Jewish?”
(2005, 10). In the modern period, the definition of Jewishness became ambiguous
and contested matter, open to conflicting interpretations.

3 According to Sofer’s analysis, within the pre-1967 borders, the development is similarly pessi-
mistic for the Jewish majority: the current population of more than five million Jews and 1.2
million Arabs will change to a ratio of 6.6 million Jews to 2.1 Arabs (Muslim, Christian, and
Druze) in Israel proper.
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This ambiguity is most evident in the case of Zionism, the Jewish nationalist
movement that emerged at the end of the nineteenth century to solve once and
for all the “Jewish Question” that haunted Europe since the emancipation of the
Jews. Zionism too struggled to find the balance between the somatic and nonso-
matic (i.e., cultural, spiritual, or religious aspects of being Jewish) and the Zion-
ist commitment to the improvement of the Jewish body. This struggle exempli-
fies the tensions already inherent within the utopian discourse of human better-
ment. The Zionist attitude toward the improvement of the Jews sheds a new and
somewhat somber light on the transhumanist discourse of human betterment,
since both programs endorsed eugenics.

Zionism and Eugenics

In the second half of the nineteenth century, Europe was preoccupied with the
“Jewish racial question,” “the Jewish Question,” and the “Jewish problem,”
terms that were “used interchangeably to refer to aspects of Jewish society, or to
Jews themselves, that were considered to be objectionable and in need of im-
provement” (Efron 1994, 3). Throughout the nineteenth century, the belief in
racial difference was given intellectual respectability by race science that pro-
vided supposedly anthropological, biological, and statistical proof for human
differences. Anti-Semites appropriated the scientific discourse to prove the inherent
inferiority of the Jews and their innate inability to integrate into European society
and culture. Indeed, race science was a major cause for the failure of political
liberalism and the emancipation process. But in response to anti-Semitism, there
was also a discourse about the “healthy Jew,” in which an effort was made to
represent Judaism and Jewry as robust and link them to the history of Western
medicine and science. Some of this discourse was meant for Jewish audiences
and written in Yiddish to educate the Jewish masses, but there were also many
texts written by Jews and non-Jews in English, German, and French for scientifi-
cally educated and medically trained readers (Hart 2007).

The concept of race was central to this scientific and medical discourse. Jew-
ish scientists, especially physical anthropologists and physicians, “employed the
discourse and methodology of race science and ethnography in order to meet the
claims of their opponents” (Efron 1994, 7). Among the Jewish race scientists,
Joseph Jacobs (1854-1916), Samuel Weissenberg (1867-1928), Elias Auerbach
(1882-1971), Felix Theilhaber (1884-1956), and Ignaz Zollschan (1877-1948)
devoted much of their professional careers to defining the Jews in new scientific
terms. To place Judaism on firm scientific foundation they asked several questions:
What are the Jews? Are the Jews a race? If so, do they form a stable racial type,

113



or are they made up of many races? What are the unique characteristics of the
Jews? Are the Jews more susceptible to certain diseases? Are these dispositions
hereditary or environmental? (ibid. 8).

The Jewish race discourse was supported by statistical evidence compiled by
the Bureau for Jewish Statistics, and the major scholarly venue for the publica-
tion of scientific research was the Zeitschrift fiir Demographie und Statistik der
Juden (Efron 1994, 167). This information was meant to effect rational and
scientifically based amelioration of the Jewish condition, and many essays were
devoted to the question of racial purity and its relationship to intermarriage.
Jewish scientists concerned themselves with certain disagreeable features of
Jewish behavior, for example, Jewish involvement in crime, but also with the
susceptibility of Jews to certain diseases or, conversely, the high representation
of Jews in professions such as medicine and law. The discourse was suffused
with Social Darwinism, and evolutionary and eugenic ideas articulated by re-
searchers such as Francis Galton and Charles Davenport were applied to under-
stand Jewish history and Jewish survival (Hart 2007, 107).

The language of eugenics was deemed legitimate and necessary for analyzing
issues of collective identity and survival (Hart 2007, 110-14). The discourse on
eugenics and hygiene allowed Jewish medical writers to demonstrate that Jews
and Judaism anticipated the modern state’s central interest and that Jewry posed
no danger to the state’s and society’s vision and interest in this crucial matter.
Jewish scientists and physical anthropologists who supported the Zionist cause
developed a contrary discourse. Recognizing the depth of European anti-
Semitism and agreeing that Jewish life in the Diaspora was degenerate and dis-
eased, Zionist race scientists rejected the desire of Jews to assimilate in Europe
and predicted that Jews would have no future in Europe. Instead, they claimed
that only in their national ancestral home — the Land of Israel — could the Jews
achieve their full potential and express their innate creativity. Like their univer-
salist Jewish counterparts, Zionist physical anthropologists utilized race theory
and were open to eugenics. This was not surprising since, as Nicholas Gillham
notes, “the opening decades of the twentieth century found the educated classes
in England primed to welcome eugenics. ... This notion soon became popular not
only in England, but in much of Europe and the United States as well” (Gillham
2001, 98).

Brian Gratton, in this volume, demonstrates that the victims of eugenics dur-
ing the early twentieth century were by no means only Jews and that racialist
discourse was inseparable from the debates about immigration and about nation-
al identity. Similarly, Diane Paul reminds us that the proponents of eugenics in

Germany and America were able to play on racialist fears that cut across class lines; eugen-
ics was often aimed at “outsiders.” In Germany, Jews were damned; in the United States and
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Canada, the foreign-born. But reflecting Britain’s sharp class divisions, the target of eugenics
in that country was almost exclusively the urban poor. (Paul 1995, 73)

The science of eugenics was endorsed by Zionist physicians, especially after the
new science of genetics was established (Falk 2006, 148). For example, the physi-
cian Redcliffe Nathan Salaman (1874-1955) published an essay in the Journal of
Genetics in which he documented the excellent physique of early Zionist settlers
as natural selection in action. There were also Jewish physicians who wrote in
Hebrew about eugenics but rejected the claims that Jews have hereditary diseas-
es. Thus, Shneor Zalman Bychowsky (1865-1934) in his essay “Nervous Disease
and the Eugenics of the Jews” rejected attempts to explain diseases by reference
to hereditary or environmental causes. Instead, he saw the appalling living condi-
tions of the Jews as responsible for Jewish nervous afflictions (ibid., 149-50).

Eugenic ideas were even more prevalent among Zionist physicians in Palestine
who created the health system of the nascent Jewish polity during the 1920s and
1930s. For the physician Israel Rubin, the Zionist enterprise was a “great eugenic
revolution in the life of the nation” whose essence is “the production of a New
Hebrew type restored and improved” (Falk 2006, 151). For another Zionist phy-
sician, Abraham Matmon, “the task of modern hygienic is to protect humanity
from the flood of inferiors and block the way for them from penetrating humanity,
by denying them the possibility to inherent their delinquency to later generations”
(ibid., 151-52). The eugenics discourse was not limited to theory; it also in-
formed the practice of “choosing the human material” for the Zionist home. Thus,
Arthur Ruppin (1846-1943), a contributor to the Bureau of Jewish Statistics
before he became a Zionist and later the head of the Palestine office of the Zion-
ist Federation in Jaffa (1908), had no qualms talking about “purifying the Jewish
race” and stressed that “in Palestine we want to develop particularly what is
Jewish” (ibid., 155). In 1904, Ruppin published Die Jiiden der Gegenwort (The
Jews of the Present) that stated that the Jewish claim to nationhood was based on
biology, history, culture, and religion. In 1919, he published an article titled “Der
Jude” where he argued that “it would be better if only healthy people with all
their needs and their powers would come to Palestine so that new generations
would arise in the country that are healthy and strong” (ibid., 159). Many Zionists
accepted the notion that “the ingathering of the Diaspora” (kibbutz galuyot)
should be directed from a eugenic perspective at creating “a new Hebrew type,
restored and improved” (ibid., 160).

Precisely because the Zionist project was conceived in utopian terms (Ravitzky
1991), the settlement of Jews was accompanied by a fierce debate about control
of immigration to Palestine. In historical hindsight, the Zionist willingness to
exclude other Jews from immigrating to Palestine seems astonishing given the
restriction on Jewish immigration in the U.S. during the 1920s and 1930s and the
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tragic ramifications of this restrictive policy for those who tried to flee the Nazi
regime. But at the time, the commitment for the betterment of the Jews in Palestine
helped forge a positive attitude toward the science of eugenics. Although one
could argue that Jewish physicians were not the leading intellectuals of the Zion-
ist movement, their publications demonstrate that Zionist physicians and techno-
crats had no qualms defining Jews as a race, identifying certain racial traits dis-
tinctive to Jews, or recommending eugenics to eliminate negative traits highly
representative among Jews.

After the Holocaust, the discourse of scientific racism lost its validity (Barkan
1992), and concern with the physical improvement of the Jewish people shifted
toward saving Jewish survivors and reconstructing the Jewish people. In the
nascent State of Israel during the early 1950s, a fierce debate took place about
medical selection criteria for the waves of Jewish immigrants entering the country,
mostly from North Africa and the Middle East. In that decade, genetic studies
based on blood-group polymorphism were carried out in different communities
in Israel, and increasing scientific effort was directed to uncovering the common
Jewish genetic characteristics and to trying to establish links with the more exotic
communities, namely, Jews in more remote locations. After the discovery of the
DNA in 1953 and the emergence of the more precise methods of molecular ge-
netics, new studies proliferated whose goal was not only to identify the distribution
of Jewish genetic material so as to reconstruct the history of the Jews and their
geographic dissemination but also to identify which genetic traits are amenable
to manipulation, i.e., to eugenics (Falk 2006, 159).

Since the 1950s, the discipline of molecular biology has thrived in the State of
Israel, and this science is routinely applied to contemporary Israeli political life.
For example, there are studies of the Y-chromosome sequences among Yemenite
Jews and the Hadhramaut, as well as the Lemba Tribe of Zimbabwe and South
Africa (Parfitt 2000; Parfitt and Egorova 2006; Goldstein 2008). Other studies
focus on Ashkenazi Jews and indigenous Iraqi Jews who share the same muta-
tion of blood-clotting factor XI. There are also studies about DNA sequencing
that seem to show that all present-day Jews, both Ashkenazi and Sephardic, can
claim a single hereditary line of evolution from the Middle East. These genetic
studies have important implications for both the political and the religious life of
the Jewish people and the utopian spirit of Zionism. Some of the studies concern
the degree of intermarriage between Jews and non-Jews in the past two thousand
years; others support the claims of the African and Middle Eastern tribes whose
religious myth of origins include a reference to Jews and Judaism; and still oth-
ers are used to prove the legal right of these same people to Israeli citizenship
under the Law of Return. In short, molecular biology provides a scientific under-
pinning for attempts to establish claims about the Jewish people as well as to
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improve the bodies of Jews by eliminating certain diseases that are highly
represented among Jews on account of past inbreeding. In sum, the formerly
discredited science of eugenics has today been revived as the science of genetics
and is fully supported by Israeli medical policy in its determination to eliminate
Jewish genetic diseases.

The evidence above might lead one to think that the Jewish tradition is espe-
cially amenable to the transhumanist project. But the story gets much more com-
plicated when we turn to modern Jewish religious thought and examine how
three leading modern Jewish philosophers — Kaplan, Buber, and Rosenzweig —
reflected on the utopian project. Their speculation presents us with a critical pers-
pective to view the transhumanist project in the light of any ideology that closely
links the end of humanity to the betterment of the individual human body.

The Ideal End: Beyond Human Embodiment

Three prominent Jewish philosophers in the twentieth century — Mordecai Kaplan
(1881-1983), Martin Buber (1878-1965), and Franz Rosenzweig (1886-1929) —
bolster a critical engagement with transhumanism. Kaplan and Buber were cultural
Zionists, and, to at least that extent, their visions of the future of humanity have
something in common with the utopian vision of the transhumanists. As Zionists,
Kaplan and Buber looked forward to an improved humanity who would live
within an improved human community in this world. In this sense, they share
with the transhumanists a futurist vision of an idealized embodied humanity.
However, transhumanists tend to be individualists, while Kaplan was a national-
ist. Like the transhumanists and contrary to Kaplan, Buber tended to envision his
ideal in individualistic rather than collectivist terms. But whereas Kaplan, like
the transhumanists, tended to be humanist and modernist, and consequently
physicalist, Buber intellectually came out of the romantic rebellion against mod-
ernism in the years following World War 1. As a result, he understood the human
ideal in profoundly spiritual rather than in physical terms. In the language of
Buber’s phenomenology, what we are here calling “the physical” is encompassed
by his category of the “I-It,” which is associated with negative moral value,
while the spiritual is encompassed by Buber’s category of the “I-Thou,” which is
almost identical with positive moral value. Hence, while Buber never negated
human embodiment,* clearly the ideal end is associated with the nonembodied
domain of the spiritual.

4 Quite to the contrary, with the sole exception of God (who is called “The Eternal Thou”),
everything else in reality, including human beings, exist through both I-It and I-Thou relations.
This means that God and only God can be said not to be embodied.
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The most profound critique of the transhumanism comes from the German-
Jewish philosopher Franz Rosenzweig who described the ultimate end of every-
thing as a state that transcends all physical nature, including the human body. To
be more precise, the ultimate end consists of the elimination of everything in
realizing the absolute reign of God. Most ingeniously, however, Rosenzweig
visualized this eschatological end in the shape of a human face, the very thing
transhumanism seeks to erase by reducing humans to superintelligent machines.

Jewish philosophical reflections on the ideal end should be understood in their
proper historical context. The discourse of Jewish philosophy (both premodern
and modern) involves a dialogue between the Judaic tradition and non-Jewish
culture, especially philosophy and science. Premodern Jewish philosophy arose
out of the engagement between the prevailing philosophy of those periods and
the accepted canon of the Hebrew scriptures (Samuelson 1994, 2002, 2003,
2009). Modern Jewish philosophy results from the dialogue between what Jews
have learned from their knowledge of their inherited religious and cultural tradi-
tion of authoritative texts and what they learn from the scientific and cultural
authoritative texts in their contemporary society. The difference between premo-
dern and modern Jewish philosophy lies not so much in their respective proce-
dures as in the tenets of science that each takes to be authoritative. In terms of an
eschatological vision, modern-thinking Jews derive the sources of their scientific
judgments about the End of Days from both the modern physical sciences asso-
ciated with cosmology and the modern biological sciences associated with evolu-
tion. The latter make predictions about the long-term future of humanity, while
the former make predictions about the long-term end of the entire universe. Since
modern scientific judgments about both clusters are significantly different from
anything a premodern Jewish thinker would have affirmed, contemporary Jewish
philosophers must always reexamine their views on all subjects, especially in
regard to the rabbinically central notion of redemption and the eschatological
end. Out of this historical perspective, we will now investigate the relevant reli-
gious thought of each of these three Jewish philosophers to focus our comparison
of teachings of Judaism with transhumanism’s vision of an ideal end.

Mordecai Kaplan

Mordecai Kaplan was deeply aware of the radical gap between the intellectual
values of traditional rabbinic Judaism and what he calls “modernity”, and he
shared the prognosis that Judaism cannot survive if the rupture is not healed. For
Kaplan, the tension between the premodern and the modern is most evident in
terms of politics, sociology, and economy. Whereas traditional Judaism favorably
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presupposes theocratic monarchy as the most desirable system of government,
modern political philosophy affirms democratic nationalism as the ideal. Whereas
traditional Judaism holds obedience to the commandments of the Torah to be the
standard by which human virtue is to be judged, modern economic philosophy
affirms both that human happiness consists of maximum pleasure with minimal
suffering and that the use of money to acquire goods plays the critical role in its
achievement. Similarly, whereas traditional Judaism sees the sensible, material
world to be only one part of a greater spiritual reality, modern philosophy equates
the physical with the real. This modern view can be summarized as “scientific
humanism,” and it is exemplified most potently in transhumanist ideology. This
outlook is humanist because it holds that life should be about human beings
rather than about God, and it is scientific because the physical and human
sciences are the sole source of knowledge.

As a Zionist, Kaplan understood redemption in terms of an ideal Jewish glob-
al politics. His Judaism as a Civilization presents a secularized vision of the
messianic age. This claim might startle some readers familiar with the book
because the book is commonly seen more narrowly as a treatise in Jewish politi-
cal philosophy, its intent being to provide political and sociological reforms to
enable Jewish communal life to prosper in the twentieth century. Yet the con-
cluding paragraph book states its intent along the lines proposed here:

In sum, those who look to Judaism in its present state to provide them with a ready-made

scheme of salvation in this world, or in the next, are bound to be disappointed. The Jew will
have to save Judaism before Judaism will be in a position to save the Jew. The Jew is so cir-
cumstanced now that the only way he can achieve salvation is by replenishing the “wells of
salvation” which have run dry. He must rediscover, reinterpret and reconstruct the civiliza-
tion of his people. To do that he must be willing to live up to a program that spells nothing
less than a maximum of Jewishness. True to his historic tradition he should throw in his lot
with all movements to further social justice and universal peace, and bring to bear upon
them the inspiration of his history and religion. Such a program calls for a degree of honesty
that abhors all forms of self-delusion, for a temper that reaches out to new consummations,

for the type of courage that is not deterred by uncharted regions. If this be the spirit in which

Jews will accept from the past the mandate to keep Judaism alive, and from the present the

guidance dictated by its profoundest needs, the contemporary crisis in Jewish life will prove

to be the birth-throes of a new era in the civilization of the Jewish people. (Kaplan 1934,
521-22; italics added for emphasis)

Kaplan’s redemption is a secularized reconstruction of the version of Jewish
messianism that can be traced all the way to the Hebrew Bible, especially to the
prophecies of Ezekiel. Under the influence of the American pragmatism that he
absorbed from his study at City College and Columbia University, Kaplan
strongly believed in the epistemic authority of what William James called “radi-
cal empiricism,” the kind of democratic liberal polity that John Dewey promoted
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and the kind of collective worldwide Jewish identity advocated by Ahad Ha’am
in his cultural Zionism (Zipperstein 1993). He believed that the Jewish people
were entering into a new world, a “world-to-come” that would replace the old so-
called “this world” of the past. At the center of this Jewish world would be a
democratic nation-state established in the Land of Israel for the Jewish people. It
would function as an intellectual or spiritual (for Kaplan, these two words were
interchangeable) sun around which would orbit a world of reconstructed Jewish
communities in every nation on earth. These Diaspora Jewries would function as
states within states. In Kaplan’s utopia, nations would be ethnically pluralistic
democracies whose cultural, economic, and political life would be largely auto-
nomous. (Only in the new State of Isracl would the Jewish polity be completely
autonomous.)

Kaplan’s utopia is a confederation of polities where power is vested in the
constituent members. The primary collective identity of each individual would
be as members of a family. The families would be part of a “Bet Am,” a political
organization for urban neighborhoods. (Kaplan did not think about Jewish life in
agrarian villages outside large urban areas.) The Bet Am would combine the
features of early twentieth-century North American synagogues, Jewish commu-
nity centers, and Jewish philanthropic agencies. In turn, each Bet Am would
belong to a city-wide government called a “Kehillah,” which regulated collective
life between neighborhoods. Similarly, each Kehillah would be part of a “Gener-
al Assembly” at the level of the nation itself.

The form of government of each unit was to be democratic. The families
would elect leaders of the Bet Am who would represent the neighborhood in the
Kehillah. Similarly, each Kehillah would elect leaders who would represent the
city in a national General Assembly, and the General Assembly would elect an
Executive Council both to govern the national internal affairs of the national
Jewish collective and to represent the nation in global deliberations directed to
preserve and prosper world Jewry. On Kaplan’s model, nations would function
more or less as the United Nations functions. Just as nations are autonomous
members of the UN, so Kaplan thought that ethnic groups should become largely
autonomous members of their host nations.

Kaplan believed that his political program was realistic. However, despite his
immense influence on American Jewish intellectuals in the 1930s and 1940s, it
never was adopted successfully anywhere. Its fatal flaw in terms of the this-
worldly reality of North America was that he failed to take capitalism sufficiently
seriously. No community structure could provide the kinds of services Kaplan
envisioned as essential to a prosperous Jewish community (notably worship,
education, and charity) without money, but those who could give the money
would not give it to an institution (be it Jewish or not) that they could not trust to
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do what they thought should be done. Consequently, no Jewish communal struc-
ture could succeed (especially in a nation as firmly committed to enlightened
capitalism as is the United States) that was not an oligarchy of wealth. Hence,
Kaplan’s vision of Jewish life survives simply as a futuristic hope for a more
enlightened time that even he would call, in the spirit of his reconstruction of
rabbinic language, the “messianic age.”

Although Kaplan’s utopian vision had nothing to do with transhumanist agen-
da, his political vision offers a certain indirect critique of the transhumanist ap-
proach to human life. Transhumanism is inherently individualistic, viewing hu-
man beings as bodies that can improve their performance through genetic engi-
neering. Kaplan tells us that human beings are members of communities and that
human perfection can happen only through communal interaction. By contrast,
transhumanist thought is decidedly individualistic, concerned with the happiness
of individuals who have no collective identity and who do not concern them-
selves with social welfare.

Martin Buber

Another cultural Zionist was Martin Buber, the recognized intellectual leader of
German Jewry from 1933 to 1938 and the most influential Jewish thinker, whose
philosophy of dialogue inspired many non-Jewish thinkers (Brenner 1996, espe-
cially chapters 4 and 7). Buber’s philosophy cannot be explored here in any
detail, but it is important to recognize that his hope for the future was no less
Jewish and no less political than was Kaplan’s. However, Buber presented a
vision for the future that is rather universalist, akin to the teachings of the prophet
Isaiah rather than to the nationalist and particularist vision of the prophet Ezekiel.
The work of Buber’s that most closely parallels Kaplan’s Judaism as a Civiliza-
tion is Paths to Utopia (1967).

Like Kaplan, Buber wrote in response to the severe crisis of survival facing all
of Jewry in the Western culture, and both men sought to solve this problem out
of a commitment to some form of socialism in the minimalist sense of the term,
namely, a belief that the happiness of individuals is intimately tied to correct
moral choices and sound social policy by government. However, for the American
Jew, Kaplan, the political ideal envisioned for the world was a form of represen-
tational democracy, while for the German Jew, Buber, the political ideal was a
form of direct democracy. Kaplan’s model was developed out of his involvement
in Jewish community city planning (notably in New York City and in Pittsburgh)
for absorbing anticipated poor Jewish immigrants from Europe to the United
States, while Buber’s model for good government was his ideal of what the Kibbutz
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movement in Israel should strive to become as it also prepared for mass Jewish
immigration from Europe. In this sense, the difference between them had more
to do with their contemporary cultural identities as Jews in their new homelands,
North America and Palestine, not with their backgrounds of European Jews.

In Paths to Utopia, Buber instantiated his general dialectic in the institution of
the Kibbutz movement, which was founded on the ideal that people through
personal relationship would be able to move beyond objectification and self-
interest and find a shared collective way to live. However, even the Kvutzah (a
distinctive, smaller form of agricultural collectives) needed to merge into some
“higher social unit” (Buber 1967, 146). At first, the cooperatives were sufficient-
ly small that all the members could come together and achieve a consensus.
However, their success in working together led them to expand to even larger
cooperatives so that they could accomplish even more, until the collective finally
reached a point where consensus on every issue was no longer practical.

The need of the newly born cooperative to lead a normal life of doing things
like raising food and educating children led the comrades eventually to delegate
responsibility and, with delegation, arose the necessity for their society to evolve
into something both more communist and federalist, both of which required the
differentiation and, therefore, objectification of the fellows into different roles.
People were divided by what they could do for the good of the whole; as such,
the people themselves ceased to live as a whole (Buber 1967, 147-48).

The logic of Buber’s dialectic suggested that, in the end, the seeming growth
of the political units would fail to produce the desired solidarity and sense of
mutuality because the units would have simply become too large for continued
direct relationship, and, indeed, the actual history of the Kibbutz movement
supports this conclusion. However, this was not the conclusion Buber drew.
Rather, he adds, “but the trend towards a larger unit is far from having atrophied
in the process.” Buber saw the inevitable direction toward death, either into (by
implication) something resembling the dreaded capitalist exploitation system of
the United States or the nightmare of impersonal bureaucracy of the Soviet Un-
ion. Buber refused to accept this conclusion for the Jewish polity in Israel. In
stubborn (and conscientious) opposition to all that his sharp intellect had re-
vealed in this retrospective on his life-long commitment to socialism, Buber’s
final words in this book are the following:

So long as Russia has not undergone an essential inner change — and today we have no
means of knowing when and how that will come to pass — we must designate one of the two
poles of Socialism between which our choice lies, by the formidable name of “Moscow”.
The other, I would make bold to call “Jerusalem”.

As a product of early twentieth-century German socialism, Buber saw no hope
for the future continuing to practice the nineteenth-century political values of
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individualism, democracy, and materialist utility that formally capitalist and
democratic countries such as the United States continued to advocate as a global
ideal after World War II. Without question, Buber believed that the future was
socialist. However, socialism appeared in two forms, one dark and the other
light. German Nationalist Socialism was the dark form, representing the greatest
extent to which any society in history had overcome the Ich-Du (I-Thou) for
existence in the form of Ich-Es (I-It). It became the society that, before World
War I, Franz Kafka had predicted as the future in his surrealist fairy tales. Buber
had hoped for the other side, a society of pure Ich-Du relationship where living
beings had learned to overcome their material need to objectivize. He saw the
Soviet Union becoming fascist and feared that the same could happen to the
Kvutzah.

Buber’s hope for the Jewish state over the increasingly apparent fate of the Rus-
sian state was grounded in Jewish messianism. For him, the Kibbutz imitated the
ideal of “Jerusalem,” and the Jerusalem that fed this hope was the messianic Jeru-
salem rabbinic tradition extracted out of the prophecies of Ezekiel and Isaiah.

Already thirty years before he published Paths to Utopia, his messianic ideal
for redemption, he had deduced a logical imperative from the past into the
present in / and Thou (1970, 168). Buber used his dialectic of subjective and
objective language to analyze the development of language, history, and theolo-
gy. His analysis of the history of language focused on the role of what he called
the “foundational word” (Das Grundwort) through a human social history that
culminates in (by implication) the history of religions. Corresponding to the term
word in language is the term revelation (die Offenbarung) in religion.

Buber ends the body (there is also an “Afterthought”) of this central text in his
philosophy with these thoughts: “The word is present in revelation, at work in
the life of the form, and becomes valid in the dominion of the dead form.” This
sentence introduces the conclusion of his book. Walter Kaufmann notes that the
sentence in the original (“Das Wort ist in der Offenbarung wesend”) is “utterly
unidiomatic German.” The reason is that here, as often in his (and Rosenzweig’s)
writing, Buber is speaking German but thinking biblical-rabbinic Hebrew. The
“word” is “DIBBUR,” which in this context is an allusion to “the word of God”,
i.e., to revelation. The German term for revelation, Offenbarung, literally means
that state of being open to receive something. When God reveals, what he reveals
is Himself, not mere (objective) content. Revelation is a relationship in which
one person makes herself completely open (even naked) to another person.
Hence, a word is not some thing stated, and revelation is not some thing re-
vealed. It is a (the) form of life between persons. “Thus the path and counter-path
of the eternal and eternally present word in history” (Buber 1970, 168). God
uniquely is the only living subject who can never be object. Thus, in Buber’s
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language, God and God alone is “the eternal You” (das ewige Du) (ibid. 160).
However, humans, like all created living things, live between the subjective and
the objective. Hence, religions, namely, all societies that live or try to live in
relationship to God, share in the historical movement from birth as pure Ich-Du
toward death in pure /ch-Es. However, each life-to-death is only a stage in an on-
going cycle, for each death is overcome by a new birth that begins the cycle all
over again (ibid.).

This cycle will not last forever. There is a hope that beyond each future “Mos-
cow” in human history, there will be a final “Jerusalem.” The path is not a circle.
It is the way. Doom becomes more oppressive in every new eon, and the return
more explosive. And the theophany comes ever closer to the sphere between beings
—comes closer to the realm that hides in our midst, in the “between.” History is a
mysterious approach to closeness. Every spiral of the path leads us into deeper
corruption and, at the same time, into more fundamental return. But the God-side
of the event whose world-side is called return is called redemption (Buber 1970).

This one concluding paragraph of Ich und Du lays out with astounding brevity
of expression Buber’s entire philosophy of redemption. Writing at the end of
World War I, Buber prophesies that worse coming. We are not yet in “the days
of the messiah.” The cycle is, in fact, not a cycle, because in a cycle there is no
progress. Each beginning is nothing more than the earlier beginning, and each
end is nothing more than the previous end. Hence, there is no change. That is
what “pagans” have thought, but it is not the hope affirmed here of the Jewish
philosopher. In each cycle, the darkness becomes greater, which, in turn, produces
a greater light. Here, the true prophet Martin Buber predicts that, after that dark-
ness, there will be a greater light. The creation of the State of Israel is not the
End of Days. Redemption still, even with the Kibbutz, lies in a future. However,
it will come. At least, that is the hope of the Jew Martin Buber.

Franz Rosenzweig

Buber’s closest friend and collaborator on the translation of the Bible into German
was Franz Rosenzweig, perhaps the most profound Jewish thinker in the twen-
tieth century. The socialism that informed the Jewish conceptions of redemption
shared by both Kaplan and Buber (as we have seen, Kaplan more than Buber)
reflects the latest stage of a political and ethical direction in Western European
utopian thought that traces its origins at least to the eighteenth-century ideals of the
American and French Revolutions. In its broadest outline, that model of messianism
defined modernity as secularist and humanist. As such, the modern vision of the
world — past, present, and future —is a radical break with the earlier rabbinic concep-
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tion of the world that was spiritualist and theocentric. In this most fundamental
respect, the conceptions of redemption affirmed by both Kaplan and Buber are
modernist.

Rosenzweig’s vision of the End was deeply indebted to all the strands of pre-
modern Jewish thought. In fact, it was an intentional critique of any modernist
reinterpretation of Jewish messianism found in either liberal religious versions of
Judaism (of which Kaplan’s conception is one paradigm) or Zionist versions of
Jewish identity (of which Buber’s conception is one ideal). Rosenzweig’s analy-
sis of redemption is presented here as a model of postmodern, contemporary
reflection in Jewish philosophy that contains the most profound, albeit implied,
critique of transhumanism.

Although Rosenzweig was indebted to post-Hegelian German philosophy for
a politically charged, contemporary, secularist vision of what Jews and Chris-
tians call “the kingdom of God” (malkhut shamayim), it is crucial not to misun-
derstand his own eschatological vision. For Rosenzweig, the human will indeed
be transformed in the eschatological end, but the “End” pertains to absolutely
everything and not just to human beings. What Rosenzweig presents is not an
argument, not even a prediction, but what can only be called a prophetic vision
of the end of absolutely everything.

Rosenzweig’s vision of the End is of a human face, and into that final humanity
disappear both the world and the divine. In the End, the human becomes every-
thing. Dissolved of everything physical as well as mental except for a “face,” the
human becomes, in Nietzsche’s words, “superhuman.” But Rosenzweig’s Uber-
mensch is not Nietzsche’s; instead, Rosenzweig has in mind the homiletically
conceived reconstitution of the first human (ha-Adam ha-Rishon in Hebrew)
created by God at the origin of absolutely everything.

Rosenzweig’s conclusion that redemption is to be envisioned as a face is itself
homiletical. In Hebrew countenance (German, das Gesicht) is panim, and the
obvious implicit allusion of this term is to Deut. 34:7, which says “Never again
did there arise in Israel a prophet like Moses — whom the Lord singled out, face
to face (panim el panim).” In all other cases to look on God’s “face” causes the
viewer’s death. Yet, even here, Deut. 34:6 says, “Moses, the servant (‘eved) of
the Lord, died there in the land of Moab, at the command of the Lord (‘al-pi
YHWH).” ‘Al-pi literally means “by the mouth of,” which the Midrash and sub-
sequent traditional rabbinic commentaries take to mean that God kills Moses
with a kiss (Greenberg 1996; Meir 2006).

Rosenzweig here understands Moses’s death by the kiss of God to express
human perfection. The Midrash identifies Moses as the ideal human being; his
death is his “end,” and by “end” the rabbis mean perfection. Hence, on Rosen-
zweig’s interpretation, the death of Moses expresses the ultimate perfection of
humanity, and that end is caused by a kiss from God. As Mosaic (here meaning
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ultimate human) revelation occurs “face to face,” so the redemption of all of
creation occurs “mouth to mouth,” i.e., as a kiss, from the mouth of God on the
mouth of Moses.

The kiss is an action of loving, and this loving is human. But the human is
more than human. Kissing is an act by what the human is intended to become,
and that becoming is understood on Rosenzweig’s suggestion in light of
Nietzsche’s prediction of the transformation of the human into the superhuman.
Although we cannot prove it here, Rosenzweig’s conception of the End is entire-
ly rooted in rabbinic, philosophic, and kabbalistic sources; but the relevant point
for us is that his notion of human redemption (Erlésung in German, Ge ulah in
Hebrew) is comparable to (but not identical with) how transhumanists under-
stand what they call “the Singularity” (Rosenzweig 1971, 265). Rosenzweig
describes his understanding of what the Hebrew scriptures say about the End of
Days as a single point of time, a moment, at the end of the line of time whose
starting point, also a single moment, is creation. With respect to time, both crea-
tion and time are nothing substantial. All they are, from the perspective of the
positive thinking of naturalist science or philosophy, is a point. The history of
our world can be measured on a time line that is finite with respect to both its
origin and its end, and that beginning/end is only a point — a moment, a (so to
speak) nothing in time. As the world was created from nothing, so the world will
end as nothing.

Yet the nothing posited for the End is full of meaning: it is not only the end of
the world; it is also its redemption. Here redemption is not to be understood in
the this-worldly political-utopian terms that the Ezekiel tradition was transmitted
through both the modernist Kaplan and the romantic Buber. Rather, Rosenzweig
draws a picture of a world beyond all worlds that is portrayed as a single cosmic
light that overcomes all darkness. Rosenzweig in all likelihood derived this no-
tion of the ultimate End from the conception of redemption in medieval Jewish
rationalism and mysticism, even though he does not quote these sources. Instead,
he bases his judgment on the Psalms, especially Ps. 139. The Psalms are chosen
because, for Rosenzweig, literature, like science, is a way of knowing about
something, but prayer is a form of action. In the case of prayer, the object is
redemption, and the words of prayer do more than describe redemption: their
communal utterance is the way that redemption is brought about.

Conclusion: Evaluations

We have presented transhumanism and Judaism in order to provide the back-
ground needed to make a comparison. In the case of Judaism our survey focused
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on two questions. First, what are the variety of premodern and modern positions
that the intellectual leaders of Jewry have expressed and exhibited toward
science and technology? Second, how, in comparison with the transhumanists,
have Jewish intellectuals, both premodern and modern, envisioned the future of
humanity and, beyond humanity, the End of the universe? All the issues for
evaluation arise with respect to the second question.

Transhumanism presents a technological utopia that is challenging from the
perspective of Jewish philosophy in three respects. First, the transhumanist vision
of the End is profoundly secular; second, it is inherently materialistic; and third,
it is utopian. In general, transhumanist discourse calls not only for improving the
human condition by biological augmentation but for transcending humanity
altogether.

The techno-optimism that characterizes the transhumanist movement has little
basis in reality. The more we know the history of the human species the less
plausible transhumanism becomes as a scenario about the future of humanity.
Jared Diamond (1992) shows how human beings throughout the world have
destroyed their environment and, by so doing, ultimately themselves. There is no
reason to believe that, in the future, human beings will be able to save their inha-
bitable world more than they have been able to do so in the past.

In this respect in particular, the Jewish tradition offers intriguing perspectives
on the transhumanist vision. On the one hand, the Jewish historical experience
has made Jews particularly interested in improving the human body and made
them welcome the science of eugenics. In the secular variants of Judaism — espe-
cially Zionism — eugenics has been endorsed as a means to improve the Jewish
bodily condition. To this extent, Judaism shares a good deal with transhuman-
ism. On the other hand, Jewish eschatological reflections expose the limits of
transhumanism because they make clear that human existence cannot be reduced
to embodiment. The ultimate End of life cannot be envisioned merely as physical
betterment or even perfection: it must transcend embodiment. Furthermore, the
ultimate End cannot reflect the narrow perspective of humans; instead, it must
pertain to the End of the universe as seen from the perspective of God.

This Jewish perspective is better understood in contemporary physics than in
biology. For example, the physical cosmologist and Nobel Laureate Steven
Weinberg explains how the physical universe began and, based on its present
trajectory, how it will end. The First Three Minutes ends with the following
judgment: “the more the universe seems comprehensible, the more it seems
pointless” (Weinberg 1993, 154). We know that the universe began in a singular-
ity as a single positive, nearly infinitely small globe of nearly infinite density, at
nearly infinite temperature. This singularity imploded, and the implosion pro-
duced an expansion of the initial energy into the emptiness of the surrounding
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space. The story of this expansion is the history of the cosmos. As time goes on,
everything becomes more remote from everything else, so that everything that is
becomes less dense and colder. This story can have one of two possible endings.
Which ending will act